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What the$ost andwhat you get 

Error free listings with our 
checksum program! 

A quizzical look at the QL’s 
graphics and Super Basic. 

Talk,Squawk, booms andsirens- 
sound sensations on the Spectrum. -''-'■-SP'iSs 
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Tutankhamun 

48K Spectrum 
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Pengy 

AMY SPECTRUM 

mm 

16K/48K Spectrum 

KOSMIC KANGA,a multi-screen, amazing, arcade standard original action game. 
Featuring superbly animated graphics and packed full of arcade features. 
Help KANGAfind his space ship so he can return home to his planet. 
Leap about buildings, trees, clouds etc., pick up bonuses and throw boxing 
gloves at the enemies. 

Keyboard or most joystick. 48K SPECTRUM 

Invasion Force 
ONLY £5.95 EACH 
Available from most good software retailers, 
If your local software retailer is out of stock, send 
cheque/P.0. to Micromania, 14 Lower Hill Rd., 
Epsom, Surrey, KT19 8LT., and we will send your 
order by first class post free. 

M9©i®MA(N9A 

£1-50 THE MAGAZINE FOR ALL SPECTRUM & QL USERS 
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Protek Computing Ltd, 1A Young Square, 
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I Upgrade 

8 Century of Expansion 
100 add-on possibilities for your Spectrum. 

74 Talking Micros 
What packages are around to help your 
Spectrum speak-up? 

20 At Your Command 
If you could talk to your Spectrum ... We 
look at a selection of speech recognition 
packages. 

25 Making Mus/c 
Turn your humble machine to a 
pseudo-synthesizer with a new range of 
hard/software add-ons. 

27 Deciding Disk 
In spite of Microdrives, disks reign triumphant 
— we look at one such, the Beta disk interface 
system. 

Games 
37 Hit List 

Chart and reviews of the top 30 best selling 
Spectrum games. 

40 One Step Beyond 
Two games from the software house of Beyond 
set new standards in software strategy. 

42 Mugsy 
The first of a new brand of ‘computer comics’, 
reviewed. 

44 Hungry Herman 
A ‘chomp-‘em-up’ games listing featuring a 
friendly little bug. 

Programming 
48 Sound Affects 

We show you how to add souped-up FXs to 
your space-based games programs. 

57 Making Movies 
Designing good graphics is pointless without 
knowing how to animate them — we provide 
some hints. 

57 QL Graphics 
The QL brings the ‘turtle’ to graphics design - 
we examine the concepts being the concept. 

60 Checksum 
Mistake-free listings with our error-proofing 
utility program. 

63 Setting Standards 
Does the QL’s SuperBasic really set the 
standard? 

65 Tools Company 
Two utility programs, Toolkit and HI-T, that 
are worth their weight in gold. 

72 Mastering Microdrives 
Some tips on making the most of the infamous 
little beasties. 

75 Crozzle 
Solve our computer ‘Fifteens’ quiz and win 
£15. 

Answers 
77 Three pages of your Sinclair queries answered. 

Education 
82 Newcomers 

A blow-by-blow guide to getting intimate with 
your new Spectrum. 

85 Logo 
Learning computing can be fun using this 
education-orientated language, now available 
for the Spectrum. 

86 Artificial Alternative 
How strong a challenge does Prolog pose to 
Lisp’s position in the AI world? 

Professional 
94 Down to Business 

Get serious with your Spectrum — what 
business application packages are around, and 
what can you do with them. 

99 Taxing Package 
Will the Which Tax? program take the weight 
offvour returns? 

707 SciFile 
A program generator that takes the sweat our 
of learning new languages. 

7 07 Bookshelf 
7 7 7 Legal File 

What are the copyright liabilities of using 
games-designer packages? 

772 Bulletin 
Spectrum Revisited — a revised version 
modified to run to five different RS232s. 4 

7 77 Input 
7 78 Back issues, binder offer 
7 20 Advertisers' index 
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Contact us for our expert advice on all your Interfacing problems 

It's not just a question of plug in and lets go. There are now over 200 different connector situations. How do you know that > 
computer will accept the printer of your choice? We at Micro General do not sell boxes off the shelf. As computer engineers v\ 
help you to choose and install the right printer for your computer. The advice is free and it could save you some embarrassing 

mistakes - Buy from us for peace of mind. _ _ — -, , _■■■ 

/ from the Stable-^ 
• specially selected for 

price, reliability and performance 
call us for printer samples and Interface advice. 

CANON PJ 1080AjLlEE 
COLOUR 
• Advanced drop-on-demand ink-jet 

printing system 
• 7 colour plain paper or transparency 

printing 
• Quiet-high speed 37 cps 
• High Res colour printing (640 dots) 
• Large capacity ink cartridges 

CANON PW 1080A/1156A 
MATRIX PRINTERS $ 
• Choose from 80 COL or 156 COL Models jj 
• 160 cps and quiet too! 
• High Res. Graphics 
• Down loading for user - optional characters 
• Near letter quality - Italic, gothic and orator 

fonts optional 
• Epson Code compatability /7 % 

JUKI 6100 DAISYWHEEL 
• 18 cps - Bi-Directional Logic Seeking 
• 2K buffer expandable to 8K 
• ‘Drop in’ Triumph Adler Daisywheel + IBM Ribbon 
• 10,12,15 CPI + Proportional Spacing 
A reliable letter quality printer with graphic mode and 

SHINWA CTICP80 MATRIX PRINTER 
Fantastic value - look at these features: •True Descenders + Sub and Superscript 
• Friction and Tractor feed as standard • Italic Printing/Auto Underlining 
• 80 cps Bi-Directional Logic Seeking • High Res. and Block Graphics word processing functions 

TRADE or PRIVATE CUSTOMERS take advantage of our 

INTERFACING CONSULTANCY 

DRAGON 
COMMODORE 64 

JM TANDY 
SHARP 

OSBORNE 
SIRIUS 

UN SAGE 
SINCLAIR QL 

and more! _ 

INTERNAL 
&STAND 

ALONE 
BUFFERS 

from 
£65+VAT 

PRINTER SWITCHES 

from £85 plus VAT. 

2 YEAR WARRANTY NOW AVAILABLE ON SELECTED PRODUCTS 

INTERFACES & CABLES AVAILABLE FOR 

icro 
eneral 

DEALER/OEM ENQUIRIES WELCOME 
I Always call for the best possible price S. Access Visa 

( SA 9 ) Unit 25. Horseshoe Park, PANGBOURNE. READING. RG8 7JW Tel: 07357 4466 

SINCLAIR ANSWERS 

At last... A joystick that works! 
Cambridge Computing bring you the first programmable joystick 
at a price you can afford. £ 34 

Interface JOYSTICK. INTERFACE 
AND TAPE COMPLETE 

• Easy to program 

• Ikon board memory 

• Own rear edge connector—for printers etc 

• Compatible with all standard 
joysticks 

Joystick 
• Self centring 

4 
'6% 

Tape 
• Easy to use program enables the interface 

to work on ALL software 
• Keeps a record of all your games — so you 

only need to tell it about each game once! 

• 8 Directional microswitched action 

• 2 independent fire buttons 

Telephone us now for your nearest stockist! 

K CAMBRIDGE COMPUTING 
1 Ditton Walk, Cambridge CB5 8QZ Telephone 0223-214451 

release send me:- _ For Spectrum PCG 6 

| Joystick, Interface & Tape at £34.90_ I enclose cheque/postal order for £. | 

| Interface and Tape at £27.90.. made payable to 

| Joystick only at £7.90.. Cambridge Computing Limited 

| Name... Address... | 

Sure! More than 10 tasks 
simultaneously and, in some 
cases, up to 300 times faster! 
That's what replacing the basic 
ROM with the new FORTH does 
fortheZX81 -and more! 

The brains behind the 
breakthrough belong to David 
Husband, and he's building 
Skywave Software on the strength 
of it. Already orders are flooding 
in and it's easy to see why. 

The ZX81-FORTH ROM gives 
you a totally new system. In 
addition to multi-tasking and split 
screen window capability, you 
can also edit a program while 
three or four others are executing, 
schedule tasks to run from 50 
times a second to once a year, and 
with a further modification switch 
between FORTH and BASIC 
wheneveryou like. 

The ZX81-FORTH ROM gives 
you a normal keyboard with a 64 
character buffer and repeat, it 
supports the 16k, 32k, 64k RAM 
packs, it isfig-FORTH compatible 
and it supports the ZX printer. 

The price, too, is almost 
unbelievable. As a "fit it yourself 
Eprom", complete with manual, 
it's just £25+VAT. 
Add £2 p&p UK (£5 Europe, £10 
outside Europe) and send your 
order to the address below. 

SkVIA/ilVO 

SOFTWARE 
David Husband 

73 Curzon Road, Bournemouth, 
BH1 4PW, ENGLAND. 
Tel: (0202)302385. 

International +44 202 302385. 

HIRE SPECTRUM 
SOFTWARE 

OVER 280 different tapes for hire in¬ 
cluding ARCADE, ADVENTURE, BUS¬ 
INESS, EDUCATIONAL, etc -even an m/c 

Compiler. FREE 26 page catalogue. FREE 
newsletter, with hints, tips and our top 
tape chart. 

OVER 3000 tapes in stock, with up to 60 

copies of each title for fast service. All 
tapes sent by 1st class post. 

LOWEST PRICES - hire up to 3 tapes at a 
time, from 63p each for two weeks hire. 
(Plus p&p and VAT). European members 

welcome. 

Tapes for sale at DISCOUNT prices. 
Telephone 01-661 9240 (9am - 5pm) or 
write for further details, or complete the 
coupon and JOIN TODAY - you’ve nothing 
to lose! 

YmSuSnSSSSSmi 
| 200 Mulgrave Road, Cheam,.Surrey SM26JT. 

I enclose cheque/postal order for £3.00 for LIFE membership. Please rush ! 
my membership kit to me. If, within 28 days, I’m not delighted with your 
service you’ll refund my membership fee.. 

J Name_-— ------ j 

J Address----- 

i-—— -—......—7 

SAVE £3.00!! 

For a limited period, we 
are offering HALF-PRICE 
membership to readers of 
this magazine. Join now, 
LIFE membership is only 

£3.00 (normally £6.00). 

SWOP SHOP 
A new service from N.S.L. 

SWOP your unwanted 
tapes with tapes from 
other members for a small 
handling charge of only 

60p (plus p&p and VAT) 

SINCLAIR ANSWERS 



EVERY ADD-ON YOU COULD EVER WANT TO PLUG ONTO THE 

BACK OF YOUR SPECTRUM — PLUS WHERE TO GET 'EM. Whatever anybody may think about the 
Sinclair Spectrum, it has had such an 
impact on the home computer market that 

an independent industry has exploded around it. 
Hundreds of software houses and dozens of 

hardware manufacturers have jumped on the 
bandwagon and followed its success. 

This is very fortunate for the user, since the market 
is so competitive that software prices are the cheapest 
for any computer, and there is an extensive choice of 
hardware add-ons. 

We set out to capture details of 100 of ’em, and 

present them in a short concise form. This should, we 
hope, be of interest to anyone considering expanding 
their Spectrum. Reviews of some of these products 
appear in various other articles in this issue, but we 
have also added a little pertinent comment, just to 

spice things up. 
Unfortunately we cannot claim this list to be 

completely comprehensive (even as we go to press, 
details of new add-ons are coming into the office). 

Anyway — good hunting! 
By Steve Applebaum, staff-writer. 
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JOYSTICKS: 
Cambridge Joystick £7.90 Cambridge Computing 

Starfighter joystick £13.95 Consumer Electronics 

TAC 2 £18.95 Consumer Electronics 

Joy Sensor £29.95 Consumer Electronics 

Aerobic Joystick £35.95 Consumer Electronics 

Sure Shot £15.95 CCS 

Triga Command £19.99 Datel Electronics 

Quickshot Joystick 1 £9.99 dk'tronics 

Quickshot Joystick 2 £12.95 dk'tronics 

Trickstick £34.50 East London Robotics 

Arcade Professional £38.50 Emax Computing 

Pro 1000 £10.99 Kempston Micro 

Pro 3000 £12.75 Kempston Micro 

Pro 5000 £13.50 Kempston Micro 

c° 

Analog'two fire buttons 

Compact and practical 

Tacky, but accurate 

A light touch necessary 

For overweight arcaders only 

Accurate, neat, and comfortable 

For would-be helicopter pilots 

Suckers keep joystick stable 

Good grip, trigger fire button 

User touchpads for control 

Arcade type design 

One of the first and best 

Has three fire buttons 

One of the best 

SINCLAIR ANSWERS 

9 
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AGF Hardware, 
Bognor Regis, 

West Sussex P022 9BY. 
Tel: (0243) 823337. 

Add-On Electronics, 
Units 2,3 and 4, 

Shire Hill Industrial Estate, 
Saffron Walden, 

Essex CB11 3AQ. 

British Micro, 
A Hegotron Group Company, 

Unit 22 Penfold Way, 
Imperial Way, 

Watford, 
Herts WD24YY. 

Tel:' (0923) 48222. 

Camel Products Cambridge 
Microelectronics, 

1 Milton Road, 
Cambridge, 

Tel: (0223) 314814. 

Cambridge Computing, 
1 Ditton Walk, 

Cambridge CB5 8QZ. 
Tel: (0223) 214451. 

CCS, 
Cases Computer Simulations, 

1 4 Langton Way, 
London SE3 7TL. 

Cheetah Marketing, 
Department YS1, 

24 Ray Street, 
London EC1. 

Tel: (01) 833 4909. 

Eprom Services, 
3 Wedgewood Drive, 

Leeds LS8 1 EF. 
Tel: (0532) 667183. 

Euroelectronics, 
Zlin House, 

Oakfield Street, 
Cheltenham, 

Gloucester GL50 2UJ. 
Tel: (0242) 582009. 

Fox Electronics, 
141 Abbey Road, 

Basingstoke, 
Hants. 

Tel: (0256) 20671. 

Glanmire Electronics, 
Meenane, 

WatergrasshiH, 
Co Cork, Eire. 

JWV Software, 
1 39 Allington Drive, 

Strood, Kent. 

Kelwood Computer Cases, 
Downs Row, 

Moorgate, 
Rotherham 

Kempston Micro Electronics, 
Unit 30, 

Singer Way, 
Woburn Road Industrial Estate, 

Kempton, 
Bedford MK42 7AF. 
Tel: (0234) 856633. 

Maplin Electronic Supplies, 
PO Box 3, 

Rayleigh, 
Essex SS6 8LR. 

Tel: (0702) 552911 

Micro Power, 
8/8a Regents Street, 

Chapel Allerton, 
Leeds LS7 A4PE. 

Tel: (0532) 683186. 

Morex Peripherals, 
39 Conway Road, 
London N15 3BB. 

Tel: (01) 800 1796. 

Multitron Department EC, 
5 Milton Close, 
Headless Cross, 

10 Redditch B97 5BQ. 
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Pointmaster Pro £14.95 Silica Shop 

Video Command 

Wico Red Ball 

£11.95 

£27.95 Silica Shop 

Wico Straight Stick £21.95 Silica Shop 

Pro Ace £12.95 Sumlock Microware Good response, bad grip 

Delta 14 £12.95 Voltmace Has 14 user-definable keys 

JOYSTICK INTERFACES: 
Joystick Interface £27.95 AGF Good design/easy to program 

Joystick Interface 2 £16.95 AGF As above but non¬ 

Protocol 4 £30.95 AGF 
programmable 

Programmed with 'custom cards' 

Intelligent Interface £34.90 Cambridge Computing Microdrive compatible 

Programmable Joystick 
Interface £22.95 dk'tronics Gives eight dir ectional movements 

Joystick Interface £11.50 Kempston Has widest variety of software 

Analog Joytstick port £24.95 Micro Power Both analog and digital 

Switchable Interface £19.95 Protek Protek/Kempston/Sinclair keys 

Joystick/sound interface £24.00 Rainbow Electronics Accepts diagonal positions 

Turbo interface £22.95 RAM Electronics Two joystick ports + ROM socket 

Interface 2 £19.95 Sinclair Research Two joystick ports 

Programmable 
Interface £24.95 Stonechip Electronics Easiest to program 

MEMORY UPGRADES: 
Plug-in 48K Upgrade £39.95 Cheetah Marketing Cased RAM pack 

SP48 (Issue 1 
Spectrums) £35.00 East London Robotics No case 

SP48b (Issue 2 and 
3 Spectrums) £23.00 East London robotics No case 

48k Upgrade £20.99 Fox Electronics No case 

KEYBOARDS: 
Low » Profile £49.95 Advanced Memory Separate numeric pad 

dk'tronics keyboard £45.00 
Systems 
dk'tronics Microdrive compatible 

Fuller FDS keyboard £49.95 Fuller Spectrum held in keyboard case 

Keyboard £59.95 H&K Supplies Full space bar, cased 

Maplin keyboard (kit) £44.95 Maplin Soldering required 

RIKB1 £37.95 Ricoll Electronics Spacebar, extra shift ^ey 

Emperor keyboard £54.45 Saga Spacebar, Microdrive compatible 

Stonechip keyboard £59.95 Stonechip Spacebar, integral amplifier 

Transform keyboard £69.95 Transform Professional user, metal case 

jfciPROM SERVICES 
QL, SPECTRUM AND 

ZX81 HARDWARE 
SPECTRUM/ZX81 

DATA AQUISITION/ 
CONTROL CARDS 

QL ADAPTOR 

PRINTER ADAPTORS 
RS 232 to centronics adaptorfor 
use with Interface 1 orQL. 
Complete with cables. Other 
micros—Please enquire. 

ANALOG TO DIGITAL 
CONVERSION 
8channel8bitfrom £23.95 
4 channel 10 bit input £27.95 
8 channel 12 bitinput £57.95 
3 channel 8 bit output £26.95 
also latches multiplexers etc. 

ROM BOARD £14.95 
Accents 2 x276A Eproms or 
RAM to replace the spectrum 
ROM. Also contains 4 user 
definable key switches. 

INPUT/OUTPUT CARDS 
24 line MK3 £14.95 

24 line MK1 + LED's £16.95 
1/0 accessories include output 
latches input multiplexers A/D, 
D/A and LED indicators 

EPROM PROGRAMMER £54.95 
AcardforZx81 orSpectrum 
WYE L 2716/32/32A/64/128 

complete with programming 
software requires external 
27V-40V ie 3x9V batteries or 
PSU £9.95 

COMMUNICATIONS 
Single bidirectional RS232 

£25.95 
Dual didirectional RS232 £34.95 
Dual bidirectional centronics 

£26.95 
complete with centronics 
printer driver software 

EPROM CARDS and 

CARTRIDGES 
A range of board cards 
interaces and cartridges for 
ZX81 and Spectrum eg ZX81 
card £18.95 also range of 
software in EPROM 

TIME 
Counter/timer—4x 8bit 

channels £13.95 
^Interval timer—3x 16 bit 
channels £18.95 
*Real time clock £24.95 
"Event timer £21.95 
"Crystal controlled cards 

EXTENSION BOARDS 
3 slot mother boards for 
ZX81 £15.95 

Spectrum £16.95 
complete with voltage 
regulation and power on 
indicator 

CONNECTORS 23 and 28 way 
Edge cards ,75p 
Edge connectors £2.50 
Gold edge plugs £2.50 
28waylDC connector £4.95 
Many other assembled cables 
& parts 

Eprom SERVICES 
3 Wedgewood Drive, Leeds LS8 1EF (0532) 667183 

Large SAE for details. Export and trade 

welcome price include UK postage—overseas 

please add as appropriate 

Industrial projects undertaken—please 

'phone for details 

Every computer needs | 

CHATTERBOX II ] 
“Listen creep, I am the leader.. 

SPECTRUM 
BBC 
TRS80 
APPLE 
NASCOM 
VIC/PET/64 
(Please state) 

NEW! 
EXCLUSIVE! 

PITCH 
CONTROL 

CHATTERBOX II can say anything! 
Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier. PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV “Computer Programme” 

*BIG EARS* o o ^ 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Hugely successful Speech Regnition System, 
complete with microphone, software and full r*Af\ 

instructions. ONLY £49 
BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER: UK101, 
SPECTRUM, ATOM. NASCOM2, Vic 20, Micron, 
ZX80/81, PET, TRS80, MZ80K, APPLE II, BBC MICRO, CBM 64 

ZX81/SPECTRUM 
MUSIC SYNTHESISER (Stereo) 4 
+16 LINE CONTROL PORT 16K RAM 

Play 3-part music, sound effects, drums etc. Full 
control of attack, decay and frequency. 
Input/Output lines provide control and monitor 
facility for Home Security, Robot Control, Model 
Railway etc. etc. Works with or without 16K RAM. 

NEW! 

Full instructions/software included. 
Add keyboard to make a live performance 
polyphonic synthesiser! 
Note: up to 3 units can be used simultaneously; 
giving 9 music channels & 481/0 lines 

AMAZING VALUE 
AT ONLY 

£19.50 (KIT) 
£25.50 (BUILT) 

rTHE COMPOSER 
Synthesiser Music 
Programme. 
Enter & play 3 part harmony. 
Includes demonstrations. ■ 
(Spectrum/ZX81) recommended £7 1 

TALKING hangman 
For Chatterbox! C 
The classic game 
claims its victims 
with a dry vocal '*,11 
accompaniment (Spectrum) £o 

ZX ARP/DRUMSEQ WCHROMACOPE?????? 
Fascinating synthesiser I Can you defuse the bomb by 
demonstrations. Generates —— ■ cracking the secret 
automatic sequences and H^! H combination before time runs 
plays from keyboard. Some — H out? With Chatterbox voice 
weird effects (Spectrum) £6 B outPut (Spectrum) to 

COLOUR MODULATOR kitE16 
RGB in, PAL/UHF out (not for ZX) . BUILT £22 

Please add VAT at 15% to prices 
Barclay/Access orders accepted by telephone 

WILLIAM 
STUART 
SYSTEMS Ltd 

Quarley Down House 
Cholderton 
Nr. Salisbury 
Wiltshire. SP4 ODZ , 
Tel: 098 064 235 

All enquiries 
S.A.E. please 

11 
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RS232/CENTRONICS INTERFACES 
software Features re-locatable 

Dual parallel card 

Bi-directional RS232 

£49.95 dk'tronics 

£26.95 Eprom Services 

£26.95 Eprom Services 

ROM based; cannot 
handle UDGs 
Provides Centronics/ 

£34.50 Euro-electronics 

£49.95 Indescomp/(Spectrum 
Dealers) 

£33.95 JWV Software 

£55.00 Kempston Micro 

Kempston Micro 

Maplin 

Morex Peripherals 

Commands held in 
EPROM 
Same as E minus 
EPROM 
No printer software 
supplied 
Includes cable and 
software 

£39.99 

£47.00 

Sinclair Research 

Microdrive) £49.95 Sinclair Research 

Serial/Parallel interface £34.45 Watford Electronics 

EPROM PROGRAMMERS/ERASERS 
ROM-SP £34.45 Camel Products 

£34.45 Camel Products 

£21.80 Camel Products 

£26.40 Camel Products 

Promer-SP 

LIGHT PENS 
The Light Pen 

Datapen 

Light-pen/lnterface 

Light Pen 

Light-rifle 

Light Pen 
Speech Units 
Sweet Talker 

M Speech 

Speech unit 

£30.00 Add-On Electronics 

£29.00 Datapen 
Microtechnology 
dk'tronics 

All software provided 

Includes FILL, CIRCLE 
and ARC. 
For industrial or home 
use 
Several compatible games , 
available; difficult to use and 
inaccurate 

Uses allophones/fully 
cased 
Compatible with many 
games 
Rather over-priced 

Uses allophones/has 
amplifier 
Requires an external 
speaker 
Phoneme speech 
synthesis 
As above 

£19.95 

£49.95 

£34.95 Fuller 

£24.99 Timedata 

£56.35 William Stuart Sys. 

£44.85 William Stuart Sys. 

Orator 

Chatterbox 

Chatterbox (kit) 

Upgrade 

Compusound, 
Department 2X, 

32-33 Langley Close, 
Redditch, 

Worcs B98 0ET. 
Tel: (0527) 21429. 

Consumer Electronics, 
Failsworth, 

Manchester M35 OHS. 
Tel: (061) 682 2339. 

Currah, 
PO Box 1, 

Gateshead NE8 1AJ. 
Tel: (0632) 824683. 

Datel Electronics, 
Unit 8, 

Fenton Industrial Estate, 
Dewsbury Road, 

Fenton, 
Stoke-on-Trent. 

Tel: (0782) 273815. 

DCP Microdevelop, 
2 Station Close, 

Lingwood, 
Norwich NR13 4AX. 
Tel: (0603) 712482. 

Dean Electronics, 
Glendale Park, 

Fernbank Road, 
Ascot, 

Berkshire. 

Tel: (0344) 885661. 

dk'tronics, , 
Unit 6, 

Shire Hill Industrial Estate, 
Saffron Walden, 

Essex. 

Tel: (0799) 26350. 

East London Robotics, 
Gate 11, 

Royal Albert Dock, 
London El 6. 

Tel: (01) 474 4430. 

Emax Computing 
•infold Lane Industrial Estate, 

Bridlington, 
North Humberside. 

Protek Computing, 
la Young Square, 

Brucefield Industrial Park, 
Livingston, 

West Lothian. 

Tel: (0506) 415353. 

Orion Data, 
3 Cavendish Street, 

Brighton, 
East Sussex. 

Tel: (0702) 672294. 

Rainbow Electronics, 
Glebe House, 

South Leigh, 
Witney, 

Oxfordhsire OX8 6XJ. 
Tel: (0993) 5432. 

Ram Electronics (Fleet), 
106 Fleet Road, 

Fleet, 

Hampshire Gul3 8PA. 

RD Labs, 

20 Court Road Estate, 
Cwmbran, 

Gwent NP44 3A5. 
Tel: (06333) 74333. 

Redditch Electronics, 
21 Ferney Hill Avenue, 

Redditch, 
Worcs B97 4RU. 

Saga Systems, 
Wooham Road, 
Woking, Surrey. 

Silica Shop, 
1-4 The Mews, 

Hathey Road, 
Sidcup, Kent. 

Tel: (01) 3091111. 

SINCLAIR ANSWERS 

AMPLIFIERS: 
Amplisound 

Telesound 

Vox Box 

Sound/Joystick 

Sound Amplifier 

Prog. Sound Generator 

Sound Amplifier 

Sound Power base 

Sound Amplifier 

Sound Generator 

Stonechip Echo 

I/O PORTS 
1/0 Port 

I/O Port 

I/O Port 

Domestic Controller 

I/O Port (24 lines) 

I/O Port 

I/O Port 

I/O Port 

if if G° 

NA AGF 

£9.95 Compusound Outputs sound through 

£29.99 Datel Electronics Unlimited vocabulary 

£19.95 Fuller Microsystems 

£9.75 Fuller Microsystems 

£29.95 Fuller Microsystems 

£10.95 Indescomp Variable level control 

£19.95 Kelwood Computer 
Cases 

Sits under Spectrum 

£7.99 Pinnacle Electronics Two sound levels 

£37.95 Ricoll Electronics 

£19.95 Stonechip Electronics 

£21.28 Cambridge Micro¬ 
electronic 

Simple TTL port 

£16.00 Eprom Services Requires a motherboard 

£40.00 Glanmire Electronics Includes real-time clock 

£49.95 Indescomp Controls switch 

£13.50 Multitron 
operated units 

£33.95 RD Labs For industrial or home 
use 

£18.95 Redditch Electronics Programmable mix of 
I/O 
Requires a motherboard £19.95 Thurnell Electronics 

GRAPHIC EQUIPMENT: 
Gra^ad Graphics £143.70 British Micro 

RD Digital Tracer £55.50 RD Electronics 

SPEECH RECOGNITION: 
Orion Data 

William Stuart Systems 

Micro Command £49.95 

Big Ears £56.35 

MICRODRIVES: 
Microdrive £49.95 Sindoi, R,search 

ROM PORTS/CARTRIDGES: 
£19.95 Sinclair Research 

Various Sinclair Research 

Drawing pad with all 
software 

Uses a moveable arm 

Reviewed in this issue. 

Reviewed in this issue. 

Low cost speed 

Interface 2 (Joystick/ 
ROM port) 

ROM Cartridges 

Limited software for 
joysticks 
Established programs 

Sinclair Research, 
Camberley, 
Surrey, 

I Tel: (0276) 685311. 

| Spectrum, 
Burrowfield, 
Welwyn Garden City, 
Herts. 

| Tel: (07073) 34761. 

Stack Computers, 
290-298 Derby road, 
Bootle, 
Liverpool L208LN. 
Tel: (051)933 5511. 

Stonechip, 
Unit 9, 

The Brook Industrial Estate, 
[ Dead Brook Lane, 

Aldershot, Hants. 

Sumlock Electronic Services, 
Royal London House, 
198 Deansgate, 
ManchesterM3 3NE. 
Tel: (061) 834 4233. 

Thurnell Electronics, 
95 Liverpool Road, 
Cadishead, 
ManchesterM30 5BG. 
Tel: (061) 775 4461. 

Transform, 
41 Keats House, 
PorchesterMead, 
Beckenham, Kent. 

Tel: (01) 658 6350. 

Time Data, 
16 Hemmels, 
Laindon, 
Essex SSI 5 6ED. 
Tel: (0268) 4181 21. 

Trojan Products 
166 Derlwyn, 
Dunvant, 
Swansea SA2 7PT. 
Tel: (0792) 205491. 

U-Microsystems, 
Winstanley Industrial Estate, 
Long lane, 
Warrington WA2 8PR. 
Tel: (0925) 54117. 

Voltmace, 
Park Drive, 
Baldock, 
Herts SG76EH. 
(0462)894410 

Watford Electronics, 
Departments E and C, 
Cardiff Road, 
Watford, 
Herts. 

Tel: (0923) 40588/37774. 

William Stuart Systems, 
Quarley Down House, 
Cholderton, 
Nr Salisbury, 

Wiltshire SP40DZ. 
Tel: (098) 064235. 13 
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SPEECH 
SYNTHESIS 

mmm 
STUART 1 

*M< i?a 

Upgrade 

A selection of Spectrum 
speech synthesizers 

(below); right: 
multi-function 

add-ons - Kelwood's 
powerbase boosts sound 

while Fuller's Orator 
incorporates speech 

Turning 
n up! 

VEXED VOLUME? WE LOOKED AT ADD-ONS DESIGNED TO 
~ppn\/inF AAAPIIFICATION AND SPEECH FOR THE SPECTRUM 

Spectrum owners won’t need reminding that the 
internal loudspeaker leaves a lot to be desired. 
However, they needn’t be stuck with muted 

zaps and music: independent companies have come 
out with a variety of products to improve the 
Spectrum’s sound abilities, ranging from simple 
devices to channel the sound out through the TV s 
speaker, to at least six separate speech synthesizers. 

Speech synthesizers are one of the most popular 
add-ons. Ardent programmers among you can even 
write short routines into games to enliven the action; 
for example, ‘Enemy at eleven o’clock’ could be 
added to an air attack game, or an adventure could 
ask you ‘Which direction do you wish to go in?’ Not 
everyone is a skilled programmer, but don’t despair, 
as software houses are already producing games 
which are compatible with Currah’s uSpeech, for 
instance. 

We tested most of the speech synthesizers available 
and found that they all made use of the same speech 
chip, the General Instruments SP0256-A. This 
breaks down speech into units of sound known as 
phonemes. Phonemes are often combined to pro¬ 
duces allophones, and it is the allophone set which is 
used to build up English words. For that matter the 
speech chip could be programmed to imitate French 
or German should you so wish. 

Using allophones to synthesize speech has disad¬ 
vantages, because the intonations and inflexions of 
English are hard to duplicate from what amounts to 
250 odd allophones. Clearer speech can be achieved 
by digitizing actual words — this is what Acorn has 
done with its voice synthesizer, and Commodore has 
done with its Magic Voice. At least Acorn has used an 
Englishman (Kenneth Kendal), so for once the 
speech does not have an American accent. The 
drawback with this approach is a limited vocabulary 
since it takes a considerable number of bytes to store 
each separate word. No Spectrum voice synthesizer 
employs this technique, yet. 

Although the same speech chip has been used, the 
hardware manufacturers have employed differing 
techniques for actually utilising the allophones. 
Currah has used a piggybacked ROM so that the 
required input most closely resembles actual written 
English. Thus should you wish the uSpeech to say 
‘hello’, you would input ‘ he(ll)(00) ’. 

On the other hand, the Timedata ZXS would need 
a string like this ‘HI EH LL LL OW . Cheetah has 
taken a more extreme approach and the data string 
for hello would be ‘27,7,45,53,0,128’. In practice, all 
of these programming techniques involved a certain 
amount of trial and error. It would be difficult to say 
which one was easiest to program, as after a while we 
became familiar with the allophone set and much of 
the experience was transferable. 

SINCLAIR ANSWERS 
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To our ears the Sweet Talker from Cheetah 
actually sounded clearer than all the other units. At 
first we thought this was because the demonstration 
tape supplied with the unit printed what was being 
said to the screen at the same time; however, when 
the screen was switched off it still sounded the best. 
Timedata supplied the most difficult to load demons¬ 
tration tape, but once up and running it contained a 
useful editing program that allowed up to 20 words to 
be stored on tape. Both Timedata and Currah 
provided half-decent manuals to help program their 

units. What is really needed, though, is 
English-to-allophone dictionaries. No-one had thtT 

On the face of it, the ZXS from Timedata appears 
to be the cheapest of all the speech synthesizers. 
However, it does not have its own loudspeaker, and 
has to be connected to an external amplifier. One 
could, of course, buy such a unit (Timedata’s own 
ZXM is suitable, for instance), but you can get round 
this by channelling the sound through a cassette 
recorder if required. 

It is a distinct disadvantage to have the speech unit^l 

Upgrade 

AGF Hardware. 
26 Van Gogh Place, 
Bognor Regis, 
West Sussex PQ22 9BY. 
Tel: (0243) 823337. 

Kelwood Computer Cases, Sound Power Base £19.90 
Downs Row, 
Mooraate, 
Rotherham. 
Tel: (0709) 63242. 

Ampiisound 

Cheetah Marketing, 
24 Ray Street, 
London EC1. 
Tel: (01) 833 4909. 

Sweet Talker 
Sound amplifier Pinnacle Electronics, 

1 Oasthouse Way, 
Orpington, 
Kent BR5 3QJ. 
Tel: (0689) 27000. 

Orator 
Sound amplifier 

Fuller Micro Systems, 
13-15 Seal Street, 
Liverpool L2. 
Tel: (051) 709 9280. 

Compusound, 
32-33 Langley Close, 
Redditch, 
Worcs. B98 0ET. 
Tel: (0527) 21429. 

Telesound £9.95 

Currah Computor, 
Hollymount, 
Wooler Road, 
Hartlepool, 
Cleveland TS26 0HA. 
Tel: (0429) 72996. 

uSpeech £29.95 

Datel Electronics 
Unit 8, 
Fenton Ind Est, 
Dewsbury Road, 
Fenton, 
Stoke-on-Trent. 
Tel: (0782) 273815. 

Vox Box 
Games Ace 

£29.99 
£15.99 

DCP Microdevelopments, 
2 Station Close, 
Lingwood, 
Norwich NR13 4AX. 
Tel: (0603) 712482. 

Speech unit £49.95 

dk'Tronics, 
Unit 6, 
Shire Hill ind Est, 
Saffron Walden, 
Essex CB11 3AQ. 
Tel: (0799) 26350. 

Sound synthesizer 
Beeb amplifier 

£29.95 
£14.95 

Eprom Services 
3 Wedgewood Drive, 
Leeds LS8 1EF. 
Tel: (0532} 667183. 

Audio board £20.95 

Rainbow Electronics, 
Glebe House, 
South Leigh, 
Witney, 
Oxfordshire OX8 6XJ. 
Tel: (0993) 5432. 

Sound booster £24 

Stonechip, 
Unit 9, 
The Brook Ind Est, 
Dead Brook Lane, 
Aldershot, 
Hants GUI 2 4XB. 
Tel: (0252) 333361. 

Stonechip Echo £13.50 

Timedata, 
16 Hemmells, 
Laindon, 
Essex SSI 5 6ED. 
Tel: (0268) 418121. 

ZXS Speech 
synthesizer 

ZXM sound box 

£24.99 

£29.95 

William Stuart Systems, 
Quarterly Down House, 
Cholderton, 
Nr Salisbury, 
Wilts. SP4 ODZ. 
Tel: (0980) 64235. 

Chatterbox £56.35 

Zeal Marketing, 
Vanguard Trad Est, 
Storforth Lane, 
Chesterfield S40 2TZ. 
Tel: (0246) 208555. 

Sound booster £14.99 

MFM Data Service, 
141a Camden Road, 
Tunbridge Wells, 
Kent TNI 2RA. 
Tel: (0892) 48832 

Spectrum sound 
effects 

1 =3- 

£7.95 
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A HIGH RESOLUTION MONITOR 
FOR THE SINCLAIR QL 

AT A LOWLY £299195 (INCVATL 

This is the much acclaimed JVC colour 
monitor from Opus. 

And it gives Sinclair QL owners a lot more than 
just excellent high resolution. 

As you know, the QL gives out information 
in 85 characters on the screen instead of the standard 
80 characters. 

And the loss of those five characters means 
that ordinary monitors simply can’t show you the 
whole picture. 

Opus, however, have overcome this problem 
by adapting the JVC, via a special interface and cable, 
so that the QL can now work 100% efficiently 

on it. ^ „ . . , 
All for the lowly price of just £>299-95 mclud- 

i ng VAT, carriage and, of course, a year’s lull guarantee. 

You can order it by post by filling in the 
coupon below and sending it to: Opus Supplies Ltd., 
158 Camberwell Road, London SE5 OEE. (You'll 
receive it within ten days by courier service.) Or you 
can telephone 01-7018668 and pay by credit card. 

Alternatively, you can buy at our showroom 
between 9.00-5.30pm. Monday to Friday, 
or 9.00-l.OOpm Saturday. 

MODEL REFERENCE 1302 2 High Resolution 

RESOLUTION 580x 470 Pixels 

CRT. 14" 

SUPPLY 220 24()v. 50 60Hz. 

E.H.T. Minimum 19.5kv Maximum 22.5kv 

VIDEO BAND WIDTH 10MHz. 

DISPLAY 85 characters by 2 5 lines 

SLOT PITCH 0.41mm 

INPUT: VIDEO R.G.B. Analogue TTL Input 

SYNC Separate Svnc on R.G.B. Positive or Negative 

EXTERNAL CONTROLS On off switch and brightness control 

To: Opus Supplies Ltd., 158 Camberwell Road, London SE5 OEE. 

Please send me: 

__High Resolution Colour Monitor(s) at 
£>299-95 each (inc.VAT). 

Name— 

Address. 

I enclose a cheque for &_-_Or please debit my credit card 

account with the amount of A-My Access/Barclaycard 

(please tick) no. is---—---- 

Telephone- Opus. 
.A*. Opus Supplies Ltd. 

READERS' 
COUNCIL 
The Readers’ Council is a body 
designed to help readers of 
Computer Answers share their 
experiences. 
Council members are invited to 

give their views on the articles 
and answers published in the 
magazine as well as the products 
they use, problems they and 
other readers have encountered, 
and techniques and programs 
they have developed to make 
microcomputing easier. 

If you want to apply to become a 
Councillor, please fill in the 
application form below and post 
it as soon as possible. No stamp is 
required. 

Personal details 
Name:_ 

Address:- 

Telephone:- 

Daytime telephone: 

Occupation:- 

Your system 
Micro:- 

Software: 

Experience 
Number of years you have used a 
micro:- 

Languages-- 

Areas of expertise:--— 

//.SPEECH is available from 
WOOLWORTHS, GREENS, . 
SPECTRUM STORES and good dealers nationwide 

nr use the form to order the CURRAH //SPEECH 

W.H. iMim, 

0TS, JOHN MENZIES, 

To: MlcroSpeech Offer, P.O. Box I, Gateshead, Tyne & Wear, NE8 1AJ 

Please Supply.MlcroSpeech unit|s| at £29.95 each incl. VAT & P & P 

MlcroSlot unit(s) at £14.95 each incl. VAT & P & P 

< 
cn 

I enclose a cheque/PO payable to MicroSpeech Offer value £. 

or debit my Access/BardayCard No.| | \ | 1. .1.11 I I I 1 1 I i J 
Cardholder Signature ....;... 
Credit Card Hotline 091 -482 4683 Please allow 28 days for delivery. Offer valid UK only 

mmwmmm See us at the PCW Show Stand 329 mmmemM 

Name (please print) ...... 

Address (please print) ..... 

. Postcode 



A HIGH RESOUJ 
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This is the much acclaimed JVC colour 
monitor from Opus. 

And it gives Sinclair QL owners a lot more than 
just excellent high resolution. 

As you know, the QL gives out information 
in 85 characters on the screen instead of the standard 
80 characters. 

And the loss of those five characters means 
that ordinary monitors simply can’t show you the 
whole picture. 

Opus, however, have overcome this problem 
by adapting the JVC, via a special interface and cable, 
so that the QL can now work 100% efficiently 
on it. 

All for the lowly price of just £299-95 includ- 
i ng VAT, carriage and, of course, a year’s full guarantee 

To: Opus Supplies Ltd., 158 Camberwell Road, London SE5 OEE. 
Please send me: 

_.High Resolution Colour Monitor(s) at 
£.299.95 each (inc. VAT). 

I enclose a cheque for £___Or please debit my credit card 

account with the amount of£_My Access/Barclaycard 

(please tick) no. is--- 

CURRAH /XSPEECH 
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I To: MlcroSpcech Offer, P.O. Box 1, Gateshead, Tyne & Wear, NE8 1AJ I 

| Please Supply.MicroSpeech unit(s) at £29.95 each incl. VAT & P & P | 

.MlcroSlot unit(s) at £14.95 each incl. VAT & P & P | 

| Name (please print) . .. pai | 

I Address (please print) .. < | 
(/) M 

■ . Postcode .U | 

| I enclose a cheque/PO payable to 'MicroSpeech Offer’ value £.. | 

| ordebitmyAccess/BarclavCardNo.l I 1 1 I I M I I 11 I 1 1 1 1 | 

| Cardholder Signature .... .. | I Credit Card Hotline 091 - 482 4683 Please allow 28 days for delivery. Offer valid UK only ■ 

MM See us at the PCW Show Stand 329 ■■■■■nl 

The CURRAH //SPEECH is ready to talk immediately on 
power-up, has an infinite vocabulary and outputs speech 
and ZX Spectrum sound through your TV speaker. There 
is no software to load with //SPEECH — sophisticated 
Gate Array technology means you can just plug in and 
start constructing words and sentences like this: 
LETSS = "sp(ee)k (nn)(oo) (eejvll" will say "speak no 
evil"! Further commands control the "voicing" of keys as 
they are pressed, and an intonation facility allows you to 
add expression to the speech. 
//.SPEECH is fully compatible with ZX Interface I and 
may be used with the CURRAH //.SLOT Expandable 
Motherboard, allowing easy expansion of your ZX 
system. //SPEECH and //SLOT will also be compatible 
with the CURRAH //.SOURCE unit when it arrives later 
this year, allowing you to write Assembler and FORTH 
statements directly into your BASIC programsl 
Top selling games like ULTIMATE'S Lunar Jetman 
feature //SPEECH voice output — watch out for other 
titles from Bug-Byte, CDS, Ocean, Quicksilva and PSS. 

/tSpeech, //Slot and //Source are trademarks of Currah Computor Components Ltd. 

ZX, ZX Spectrum and ZX Interface I are trademarks of Sinclair Research Ltd. 

//SPEECH is available from? 
:cmc 

W.H. SMITH, 
WOOLWORTHS, GREENf, ^JoOTS, JOHN MENZIES, 
SPECTRUM STORES and good dealers nationwide — 
or use the form to order the CURRAH //SPEECH — 
winner of the CTA 'Product of the Year' award 1984. 



Upgrade taking up the Spectrum’s expansion slot 
preventing further peripherals from being 

added. The Timedata has an extra edge connector at 
the rear of the unit allowing a joystick to be used 
simultaneously with the speech synthesizer. The 
ZXS along with William Stuart’s Chatterbox is one of 
the few speech units that is ZX81 compatible as well. 

By contrast, the uSpeech from Currah has no 
further expansion slot to allow for joystick interfaces. 
In order to overcome this problem the company now 
sells the uSlot, which permits two peripherals (one of 
them the uSpeech) to be attached to he back of the 

Making a big noise with 
the Spectrum: sending 

the sound through the tv 
with Telesound or 

amplifying it by a variety 
of other means. 

Spectrum. Beware, because although in theory you 
could use any joystick interface, the single Kempston 
interface we tried would not fit. It was physically 
impossible to fit the uSpeech and still get at the 
Kempston’s joystick port, so check this out before 
you fork out an extra £14.95 for the uSlot. 

The uSpeech does not have an internal loudspea¬ 
ker and instead sends the sound through your TV. 
This is quite handy because the user is then able to 
control the volume of any program run when the 
uSpeech is fitted. At the time of writing, Currah also 
claims that at least 20 games compatible with the 
uSpeech are available. 

Fuller’s Orator is an entirely different kettle of 
fish: it is a large black unit which fits directly behind 
the Spectrum and plugs into the expansion port. A 
major complaint against this device was that there 
seemed to be no other way to fit the TV lead other 
than taking the Fuller box apart and threading it 
through, as the box itself blocks the TV socket. Once 
this has been done, the Fuller unit is much like the 
Spectrum with EAR, MIC and edge connectors. The 
Orator has its own internal loudspeaker with a fiddly 
little volume switch. 

Although the speech demonstration worked well, 
for some reason the rest of the demo program refused 
to run. If you intend to leave the Orator permanently 
attached to the rear of your Spectrum, this would be a 
viable choice. 

William Stuart’s speech synthesizer, the Chat¬ 
terbox, is costly in comparison to the above. It is 
possible to save money by buying the unit in kit form, 
but in all fairness, the speech synthesizer is part of a 
large, voice recognition, system (see article on Speech 
Recognition, on page 20 of this issue). For this 
reason, it does come equipped with an internal 
loudspeaker, but we were unable to persuade the chip 
to work. However, we were using prototype version, 
and by the time you read this an upgraded version 
should be available which allows more flexible speech 
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programming. 
Both Datel and DCP have speech synthesizers, but 

sadly their products did not arrive in time for testing. 
By contrast, Eprom Services audio board had a 
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dramatic effect on the test Spectrum: after plugging it 
in, the Spectrum refused to work again, although it is 
impossible to say whether the board, motherboard 
(needed to fit the Eprom unit) or operator error had 
caused the problem. However, we’d looked unfavou¬ 
rably on the Eprom device in the first place, because 
the components are all exposed and no casing is 
supplied. You also need to make up a lead for an 
external amplifier connection. 

After this little experience, we were very reluctant 
to take a Spectrum apart so that Compusound’s 
‘Telesound’ unit could be fitted internally. Instead 
we passed it on to a third party who reported that 
fitment was quite easy — push connectors instead of 
soldering — and that it worked well. If you are 
prepared to take the risk, kiss goodbye to your 
Spectrum’s guarantee, and just want the sound to be 
channel through the TV instead of the internal 
speaker then we’d recommend this. 

When the time came to test sound amplifiers for 
the Spectrum, our testbench soon became a tangle of 
wires. For this reason, the ZXM from Timedata 
scored extra points since it plugged straight into the 
expansion port with no fuss. In addition to adjustable 
volume, it had an Atari-type joystick interface built 
in — bit pricey though. 

Best sound quality came from the Zeal sound 
booster. Its bad points were the guesswork involved 
in making the right connections should you lose the 
instructions, and the fact that loading became even 
more hit and miss than it usually is. Fortunately, it is 
mains powered and needs no batteries. 

The next favourite was the Kelwood Powerbase, 
which combines a sound amplifier with Spectrum 
stand. Again a mass of wires, but the unit had one 
major advantage in that it supplied a power on/off 
switch in addition to its sound features. Sound 
quality was fair, and no extra difficulty was encounte¬ 
red when loading. There’s even an extra switch to 
turn the MIC on and off to help with loading. 

The Stonechip Echo was a strange device. It is free 
standing, so that it can be placed well away from the 
Spectrum and won’t interfere with joystick, and so 
on. It is mains powered, and unlike the other units 
had both volume and tone controls. It did cut out the 
usual background loading noise which could be heard 
by pressing a special cue button if desired. However, 
the advantage over the standard Spectrum speaker 
seemed to be negated by the mass of leads. 

Pinnacle’s sound amplifier was the cheapest of the 
bunch and it showed. There are no tone or volume 
controls. It can be plugged into the MIC oulet using 
the standard cassette lead, but really it did very little. 
At least it has a tiny LED to show if the unit is on. 

The dk’Tronics three channel sound synthesizer 
had only just been announced as we went to press. It 
is intended to provide a much better range of sounds 
to go with your games, such as bangs and whistles, as 
well as having certain musical potential. It employs 
the AY-3-8912 sound chip not a speech chip. 

Spectrum owners who want to save themselves 
time can buy a tape of synthesized sounds (48K 
Spectrums only) from MFM Data Services. The 
range of effects is not devastingly original, but the 
facility to play around with pitch or duration makes 
the pre-programmed effects more useable. At £7.95 it 
does seem rather a lot of money though. 

For around £30 you can get a very reasonable 
introduction to sound or speech synthesis with your 
Spectrum. There is very little to choose between 
some of them — the Sweet Talker and uSpeech for 
example. In the end marketing will probably play the 
most important role and software compatibility will 
win out. 
By Tony Dennis, deputy editor. 

THETFORD 
C.B. & 

MICROS 
21 GUILDHALL ST., 

THETFORD, 
NORFOLK, IP 24 2DT 

Tel: Thetford (0842) 61645 
(PA YMENT BY BARCLA Y OR ACCESS.) 

QUESTION; 

WHAT DO I DO WHEN MY COMPUTER 
GOES WRONG? 

ANSWER: 

Why not take or send it to THETFORD C.B.& 
MICROS. They have a fast efficient repair 
service second to none, repairing any make 
of home computer, specialising mainly in 
SPECTRUM repairs, and undertake any 
type of fault your machine may incur. So 
why wait weeks to have your computer 
repaired, they will try and return your faulty 
micro in working order within 24 hours. 
Repair charges are kept to a minimum and 
any faulty components are returned to the 
customer. The minimum charge for a repair 
on a Spectrum would be £16.00 + VAT + 
£1.79 P&P. 

They also stock a wide selection of home 
computers, printers, disk drives, monitors, 
cassette players, joysticks plus many more 
accessories and pride themselves in the 
best range of software in the area. 

So if you have any problems with your 
micro and need advice, do vt hesitate to 
telephone or call in and visit THETFORD 
C.B. & MICROS and they will be happy to 
assist and advise you on how to eleviate 
any problems you might incur. 

SCREEN-SCENE 
SERVICE 

SINCLAIR 
To manufacturers specifications 

Computer Repair Charges 
Sinclair Spectrum 
Sinclair ZX81 
Sinclair ZX Printer 
(All including VAT and return carriage) 

STOCKISTS OF 

NEW! SEIKOSHA PRINTERS 
GP 50 complete with Spectrum interface 

£99.95 
GP 500A Centronics interface £179.95 
GP 700 Colour printer, Centronics interface 

£394.95 
Range of software and hardware for 

Sinclair, Oric, BBC and Dragon on display 
in our shop. 

(All excluding VAT and carriage) 

SCREEN-SCENE 
144 St. George’s Road, Cheltenham, 

Gloucs GL50 3EL. Tel (0242) 528979 
(We accept Amex, Acces, Visa and Diners Club) 

Investment Management 
Programme for 

Sinclair Spectrum 48K 
This package is specifically designed to 

monitor personal investments for the small investor. 
It can equally well handle equities, gilts or unit trusts, 
up to a total of 50 individual holdings. 

During the year the programme can plot out in 
graphical form the share price, besides monitoring 
new acquisitions, rights issues and sales. 

For tax return purposes, acquisitions and 
disposals are printed out in a format compatible with 
UK tax forms. 

The cassette is intended for use with the 
Sinclair Spectrum 48K and Sinclair printer, and 
costs only £7.90 inc p&p. Cheques/Diners Club/ 

' Access with orders to:- 

SALMON 
II1IIIIIIM 

Salmon Electronics Limited, 
Monkend Hall, Croft-on-Tees, Darlington, DL22TN. 

Telephone: (0325) 721368 . Q 
_I y 
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Upgrade 

Teaching the micro some 
specific words is rather like 

training a dog to 
understand simple 

commands, and an equal 
amount of practice is 

required. 
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HAVING A WORD 
IN YOUR 

SPECTRUM'S EAR 
TELLING YOUR MICRO WHAT TO DO SOUNDS IDEAL— 

BUT HOW MUCH IS IT CAPABLE OF UNDERSTANDING? The advantages of being able to ‘talk’ data into 
your micro are obvious. As well as increased 
convenience, it dispenses with the need for 

keyboard skills, so often a stumbling block to serious 
home computing. 

Although speech recognition has not quite entered 
SF realms of having a friendly man-to-machine chat, 
Spectrum owners can now make limited verbal 
contact with their machines. Micro Command and 
Big Ears, two new packages for the 48K Spectrum, 
enable users to input single word spoken commands 
to aid games playing and software control. 

However, it takes a lot of patience to train your 
micro to ‘listen’, and even more to train yourself to 
speak in the constant tone needed to elicit a successful 
response. Coupled with this is the small size of the 
systems’ vocabulary. Micro Command can store up 
to 15 words, while Big Ears can manage only 10, 
putting them verbally somewhere between a gorilla 
and a chimpanzee on the evolutionary scale. 

Micro Command, from Orion Data, is a small 
black box that interfaces to the edge connector at the 
rear of the Spectrum. There is no additional 
connector on Micro Command itself, so its use 
excludes other add ons. As well as the unit proper, 
Micro Command comes with a cheap microphone, 
software, and a couple of operating manuals. 

The Micro Command’s ‘brain’ centre is a Z80 and 
some RAM, so it takes none of the Spectrum’s 
memory, but acts as a small micro in its own right. 

Before trying something complicated such as 
making your Spectrum change channels on the TV 
by telling it which one you want, a small tutorial 
given in one of the manuals must be worked through. 
This gives information on how to use a special 
beginner’s program supplied on an accompanying 
cassette. 

The first step is to ‘teach’ the micro some specific 
words, it’s rather like training a dog to understand 
simple commands, and an equal amount of patience 
is required before achieving practical results. 

To get the micro to accept a command, the user 
must first give it a ‘voice print’ for comparison 
purposes. As each word has to be spoken at least four 
times before a voice print is formed, using the system 
in a crowded room can make you feel a bit stupid, to 
say the least. But this is not the only drawback to the 
system as both these speech recognition units really 
should be used in a quiet environment, as the micro 
can mistake other noises for a command. 

Say, for instance, the micro has been taught the 
words ‘left’ ‘right’, ‘up’, and ‘down’. Just tapping, 
clapping, or clicking your fingers near the micro¬ 
phone could be mistaken for one of the words — the 
system is that sensitive. 

Another hassle is the fact that a word has to be 
spoken in exactly the same tone in which it was 
‘recorded’, otherwise it is not recognised. Although 
this could be useful for security or password 
purposes, it can also be a pain in the larynx. 

The main reason for the sound ambiguity and tonal 
restriction is because Micro Command has two ways 
to ‘listen’ to a word. In both cases a nearest fit method 
is adopted, whereby the incoming sound is compared 
with the different ‘voice-prints’ in memory, and a 
match made with the nearest fit. 

The first of Micro Command’s two modes involves 
analysing the whole word, while the second involves 
analysing the first few bits of data, since most 
information is often contained at the beginning of a 
word. 

It is the second method of just testing a little data 
that causes the most problems. Even a clap, click of 
the tongue, or bang on the table could have a similar 
construction, making Micro Command confuse it as a 
word, so the system becomes rather unreliable. 

This feature really showed up when we tried to 
play Sheeptalk, an uninspiring game provided on the 
cassette which comes with Micro Command. The 
idea is to guide a sheep dog around a field by voice 
alone with the aim of herding a number of woolly 
beasties into a pen. 

As the game progresses the actibn does get luke 
warm, and even that amount of excitement can 
change the voice, making control very awkward 
indeed. Micro Command is certainly not suited to 
operating games. This is a shame, because up to 15 
words can be stored, which would allow for a fairly 
extensive range of commands (imagine using it with a 
flight simulator). 

Some of the best results gained with Micro 
Command were when the human voice input was 
replaced with that of the digital Kenneth Kendall 
output from the Acorn speech chip. 

For obvious reasons, the results were perfect 
because of the same, continual, monotonous drone. 
However, the Beeb’s high cost and the speech chip’s 
small vocabulary makes this rather impractical, and 
near useless. And anyway, the point is for us to talk to 
the Spectrum — not two machines to have a cosy 
chin-wag. 

One of Micro Command’s best features is a full 
fisting of a program called Teach. Within this are 
three machine-code sub-routines which can be called 
from Basic, and allow new speech controlled pro¬ 
grams to be written. 

These are quite easy, (though not as easy as the 
manual seems to suggest), to incorporate into a 
program; and because Micro Command stores 
words as numbers, it means that they be easily 
accessed via user programs. 

Big Ears is another, very similar, speech recogni¬ 
tion system for the Spectrum. The software provided 
with it is very similar Micro Command’s, but this 
time in LEARN mode, a ‘voice print’ is displayed on 
screen for each repetition of the word. 

At the end of the reps, an average voice print is 
displayed in the form of a 6 X 5 array. Then TEST 
mode allows the user to see if the micro will accept the 
word. 

SPEECH RECOGNITION 

WILLIAM STUART SYSTEMS 

When we selected TEST mode, and tried to see if 
the Spectrum had learnt a given word, the comment 
‘you said such and such’ appeared before we’d 
uttered a single syllable (triggered by a distant sneeze 
perhaps). 

On the next attempt, the same comment appeared 
immediately after we’d said the word, but whether or 
not this was because of the voice, or just that it 
appeared spontaneously, we do not know. 

The same incomprehension which resulted from a 
change in tone with Micro Command cropped up 
with Big Ears, which shows it is a general hazard with 
this type of device. However, one advantage of Big 
Ears is that it can be used in conjunction with 
Chatterbox, a speech synthesizer from the same 
company. But the user will have to write their own 
software to translate the digitized voice prints into 
allophones (a unit of sound of which the human voice 
is constructed). 

At £49.95 for Micro Command and £56.35 for Big 
Ears, these two are far cheaper than some others of 
this type, though their use is very limited. Big Ears 
can output speech input through a speech synthesi¬ 
zer, but this means writing the software. 

As far as controlling a fast moving arcade game 
goes, neither Micro Command or Big Ears beat a 
good ol’fashioned joystick for speed and ease of use 
—• apart from the fact that you look absolutely 
ridiculous talking to a heap of plastic. 

The only practical use we could think of that does 
not include a mass of soldering to extra equipment, is 
using voice input for flicking through menus. 
However, judging by our experiences, the chances of 
getting the right one are minimal. This limp forward 
takes the user nowhere nearer the world of R2D2 and 
HAL, but at least gives some promise for the future 
and a certain degree of fun. 
By Steve Applebaum, staff-writer. 

Left: the Big Ears speech 
recognition system; below: 
Orion Data's Micro 
Command unit. Both 
products share similar 
flaws. 

Big Ears (priced 
£56.35) 
is available from: 
William Stuart 
Systems, 
Quarley Down House, 
Cholderton, 
Nr Salisbury, 
Wiltshire, SP4 ODZ. 
Tel: (098) 064235. 
Micro Command 
(priced £49.95) is 
available from: 
Orion Data, 
3, Cavendish Street, 
Brighton, 

East Sussex, BN2 1RN.^ _ 
Tel: (0273) 672994. 21 
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BRAINBOX 
ARE YOU GOOD 
ENOUGH? 

Quite frankly Brainbox software just isn't for the 

average computer 'expert'. Unless your IQ is around 

the Mensa standard it will only irritate and frustrate 

you. 
With normal 'games' you're either zapping aliens or 

groping around in dungeons with paper and pencil. 

With Brainbox you've got to reason, logically and 

consistently. There are no rules given - you've got to 

discover them. When you know them, you've won. 

We know that it takes the average Mensa member 

at least a week of hard work to discover the secret of ^ 

Brainbox, how long will it take you? ^ 

There's only one way to find out, clip the coupons 

below. o 

Available on cassette with full instructions for the 3 
BBC 'B', Electron and Spectrum machines, at £4.95 .§ 

including VAT, post and packing. When you've solved § 

all the five rules return the cassette with £4 to us and J 
well send you another. § 

(Access card holders ring 01-289 2188 (24 hours). § 

Brainbox Software Limited, 20 Orange Street,London WC2. © 

To Brainbox Ltd., 20 Orange Street, London WC2H 7ED. 

Please state machine_ 

Please rush me a Brainbox Cassette. 

I enclose a Cheque/P.O. for £4.95 payable to Brainbox 
Software Ltd. or debit my 

Access Card. No_ 

Signature_ 

Name_ 

Address_:_ 

.Postcode. 
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ADAPTED FOR THE 48K SPECTRUM 
FROM THE POPULAR TV SERIES!!! 

DEPT SA 1, 32-33 LANGLEY CLOSE, REDDITCH, WORCS B98 OET 
TELEPHONE (0527) 2 1429 (21439 24 Hr. HOTLINE) 

PROGRAMMABLE 

xl/ JOYSTICK_ 

/F INTERFACE 
with RAPID FIRE as standard 

Trade/Export Enquiries Welcome 

for ★Compatible with ALL software 

2 ★Does NOT disable keyboard 

X ★Can be reprogrammed whilst game 

TEL (0705) 467908 

g running 

jj ★All interfaces are FULLY TESTED 
^ before despatch 

T 
R Price £26.00 + £ 1.00 P&P 
U 

^ Send cheque or P.O. to 

PAGE COMPUTING, 28 Burwood Grove, 
Hayling Island, Hants. 

BLOCK-BUSTER is an exciting quiz game for ONE or TWC7players 
and will appeal to a wide range of ages and skills with nine levels 
of play against the clock. The game tests speed of recall involving 
anticipation of the question as it unfolds’ across the screen and 
speed of response dependant on the level of play. 
BLOCK BUSTER IS supplied With the FIRST ADDITIONAL QUESTION 
TAPE free to maintain the challenge of the game. Now available 
at good computer shops or direct with cheque/P.0.for £5.95 
inclusive. ACCESS and VISA orders taken on our 24 Hour Hotline. 
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Cheetah 68FX1 Keyboard 
for the Sinclair ZX Spectrum 

Personal Computer 
At last there’s a Keyboard of 

such advanced specification it is 
setting the pace in design, 
performance and price! 

A Keyboard utilising the 
speed and efficiency of the very 
latest technology combined with the 
sleek lines of the Cheetah. 

The Cheetah 68FX1 
provides a full size QWERTY 
Keyboard with numeric 
Keypad, to replace the 
membrane type 
Spectrum® 
Keypad. 

It’s 
compatible 
with 
MICRODRIVE® 

Cheetah 68TXI 
setting the pace in keyboard technology 

London MicroTech Limited 
22 Fulton Road, Olympic Industrial Estate, 

Wembley, Middx. HA9 OJY 
Telephone: 01-900 0037/8/9 

and accepts SINCLAIR INTERFACE 
1® and INTERFACE 2® without 
modification - and it’s surprisingly 
simple to fit. 

Isn’t it time you lead the field? 
Accelerate into the future with 

the amazing Cheetah 68FX1 
from London MicroTech. 

At only 

£67.95 
inc. p&p it’s 
undoubtedly the 

Keyboard of the 
future. 

Complete the coupon and we will 
speedily send you details. 

Please send me details of the Cheetah 68FX1 5 
Keyboard 

Name. 

Address. 

Tel. No.. 

® SPECTRUM/MICRODRIVE/INTERFACE I & 2 ARE REGISTERED TRADE MARKS OF SINCLAIR RESEARCH LTD. 
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EDUCATIONAL PROGRAMS 
FOR THE SPECTRUM 

IAN MURRAY 
Most people only consider the 
Spectrum as a games-playing 
micro and neglect its educational 
potential. Educational Programs 
for the Spectrum has been 
designed to put matters right and 
contains fully documented 
programs in Sinclair BASIC. The 
subject areas covered include: 
SCIENCE, ECONOMICS, 
GEOGRAPHY, HISTORY, SPELLING 
AND COMPUTER SCIENCE 

192pp £5.95 (paperback) 

Also available in the same series: 
35 EDUCATIONAL PROGRAMS 

FORTHEDRAGON32 

35 EDUCATIONAL PROGRAMS 

FOR THE BBC MICRO 

ORDER FORM 

To: George Philip Services Ltd 

Arndale Road 
Wick, Littlehampton 

West Sussex BN177EN 

Please send me_copy/copies of EDUCATIONAL 
PROGRAMS FORTHESPECTRUM by Ian Murray at £6.50 

per copy (post paid) 

I enclose my cheque/postal order for £- 
(please make payable to George Philip Services Ltd) 

Name__ 

Address- 

Please allow 28 days for delivery, subject to availability. 

Upgrade 

GOING FOR 
A SONG 

THE SPECTRUM'S MUSICAL ABILITIES ARE LIMITED—SYNTHESIZED 

SYMPHONIES ARE POSSIBLE WITH THE RIGHT ADD-ONS. 

Like its bigger brother the QL, the Spectrum is a 
single-command micro when it comes to music 
— another BEEPer, in fact. However, the 

Spectrum is far from being beyond salvation, and 
there are several hard/software products around to 
turn your machine to make more of it’s musical 
leanings. 

In theory, the Spectrum BEEP has a range of 18 
octaves, from 8.17Hz to 14,080Hz; but in fact 
Spectrum Basic limits the pitch range to 130 
semi-tones. Spectrum Basic goes along with the usual 
convention of putting the paramerters of duration 
after the BEEP command, but also has a PAUSE 
command, which allows some delay to be added 
between notes. 

So, putting these snippets together gives us a 
typically tedious and unmusical rendition of a 
million-dollar tune: 

10 FOR 1 = 1 TO 5 

20 READ P 

30 BEEP 0.5,P 

40 PAUSE 250 

50 NEXT I 

60 DATA 21,23,19,7,14, 

70 STOP 

Well, it could be worse. At least the Spectrum’s 
designers have provided the option of directing the 
BEEP to an external amplifier via the cassette MIC 
socket, which offers a vast improvement over the 
wretched piezo transducer. 

In fact, played through a decent sound system with 
some echo and chorusing (a quasi-random pitch 
variation that simulates the human variation in a 
section of string players), it’s of remarkably good 
quality — albeit a square wave, which means that 
buzziness is inevitable. 

What the Spectrum lacks in the sound and 
keyboard department can be improved upon with 
one of the many add-ons, though you may feel 
somewhat cheated once your cheap 48 K machine has 
zoomed over the magical £200 mark. 

Until recently, all the sound-oriented add-ons have 
been of bog-standard design — namely, the General 
Instruments AY-3-8910 chip with a greater or lesser 
degree of software support. 

So here is a round-up of some of the less exotic 
musical additions that are around. 

Basically there’s a choice between the sort of 
hardware that just amplifies the basic sound output 
from the MIC socket, and that which drags the 
aforementioned GI sound chip into service. To be^ 

Innovative drum 
control at 
a good price from Ricoll 
Electronics' sound 
add-on. 
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Upgrade 

Spectrum Sound 
Amplifier (priced £7.75) 

and Fuller Sound Box 
(priced £30.75) are 

available from: 
Fuller Micro 

Systems, 
71 Dale Street, 

Liverpool 2. 
'Add-on' (priced 

£20.50) is available 
from: 

Micropower, 
8 Regent Street, 

Chapel Allerton, 
Leeds LS74PE. 

Spectrum sound 
add-on, is available 

from: 
Ricoll Electronics, 

48 Southport Road, 
Ormskirk, 

Lancs L391QR. 
Note Invaders (priced 

£9.95) is available 
from: 

Chalksoft, 
37 Willowslea Road, 

Northwick, 
Hants. 

Composer (priced 
£5.95) is available from 

Contrast 
Software, 

Farnham Road, 
West Liss, 

Hants GU33 6JU. 
White Noise & 

Graphics (priced £5.95) 
is available from: 

Gilsoft, 
30 Hawthorn Road, 

Barry, South 
Glamorgan CF6 8LE. 

Upstream system 
(priced £1 39) is 
available from: 

Upstream 
Computer 
Systems, 

49 Bransgrove Road, 
Edgware, 

Middlesex. 
The complete MICON 

package (hardware 
and software; priced 

£108) is available from: 
XRI Systems, 

lOSunnybankRoad, 
Wylde Green, 

Sutton Coldfield, 
26 West Midlands. 
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honest, we’re not convinced it’s worth adding 
on an amplifier and speaker of dubious quality 

if you’ve got anything like a decent hi-fi system, but if 
you haven’t, the Spectrum Sound Amplifier (priced 
£7.75) from Fuller Micro Systems, should do nicely. 

If you want a self-motivated sound box, there’s two 
add-ons that work quite well. The first is the 
simply-named ‘Add-on’, which packs the usual four 
sound channels from a GI chip (three tones, one 
noise), three joystick ports, and amplification into 
one box at a reasonable price (£20.50, from Micro 
Power). The second is the Fuller. Sound Box 
(£30.75), which uses the GI AY-3-8912 sound chip 
and provides a single joystick port to boot. 

The point about these sound-chip boxes is that 
they basically do the same as the unadorned 
Spectrum which is to produce square waves, but they 
do it with a good deal more panache — that is, they 
have more voices and on-chip envelope generation. 

The trouble is that square waves (with or without 
envelopes to shape their amplitudes) are hopelessly 
unmusical. No instruments, other than the kazoo — 
which could hardly be described as an instrument — 
have the faintest similarity to square wave of 
micro-generated origin. The unfortunate consquence 
of that is that computer music at this basic level has 
become almost synonymous with unmusicality. 

One way to get round this is to go for the approach 
adopted by Ricoll Electronics with their sound' 
add-on. Their approach is to take the basic output 
from the GI chip and then put it through a circuit 
called a voltage-controlled filter. 

In effect, this is basically a very tight tone control 
where the degree of treble roll-off is determined by 
the voltage. If the voltage comes from the Spectrum 
via a digital-to-analog converter, then it’s possible for 
the micro to shape the tone colour of the sound, 
filtering out the harmonics of the raw square wave. 

This dynamic filtering ideal is the principle behind 
the majority of synthesizers on the market, and the 
£35 or so that Ricoll are selling their product for 
would seem a pretty cost-effective way of experien¬ 
cing the world of sound synthesis techniques in 
conjunction with a Spectrum. 

For instance, it doesn’t take a vast leap of 
imagination to come up with some software that 
emulates the much-favoured Simmons synthesized 
drums, but where the drum pads are replaced by keys 
on the Spectrum (see the picture on page 25). Mind 
you, that doesn’t exactly give you carte blanche to go 
banging your Spectrum with drum sticks! 

In fact, most of the musical software for the 
Spectrum has been on the lacklustre side until very 
recently. One exception is Note Invaders (£9.25, from 
Chalksoft). This includes programs for note recogni¬ 
tion in both a traditional and a frantic games format 
— naming notes before you’re blasted from the sky, 
or something along those lines. 

Another item of software using the basic capabili¬ 
ties of the machine is Composer (£5.95, from Contrast 
Software): this is a simple sort of200-note sequencer, 
but it does have good editing facilities. 

On the sound effects side, there’s a utility program 
called White Noised Graphics (£5.95, from Gilsoft), 
which adds various commands to Spectrum Basic, 
including those for explosion-type sound effects. 

The other approach to sound relations with the 
Spectrum is to accept that it’s never going to be more 
than a very basic means of producing sounds, and 
instead use it to control items of hardware that have 
been specifically designed for really high-quality 
music synthesis. 

Fortunately, other people have come to the same 
conclusion, and the result is a universal interface that 
interconnects micros, keyboards, drum machines. 

and the like. It’s called the Musical Instrument 
Digital Interface, or MIDI for short. 

In the July/August issue of Computer Answers we 
took an in-depth look at the principle of the MIDI 
system — but here’s a brief run down of what it does. 

In principle, this is like any RS232 serial interface; 
however, the MIDI standard works much faster than 
RS232, and also lays down some pretty strict rules 
about the programming side of the business. 

The important thing about any communications 
standard is that it should remove the barriers that 
crop up between different machines. MIDI has still 
to meet this requirement in some areas, but, in 
general, the MIDI user can rest assured. A MIDI- 
equipped micro armed with some suitable software 
will communicate everything that’s needed to pro¬ 
duce musical results from a MIDI-equipped synthe¬ 
sizer. 

Those musical results might be the product of a 
so-called ‘step time’ sequencer, where multiple parts 
of music are built up step-by-step using a simple code 
to determine the musical elements, or else they might 
derive from a keyboard performance that’s played 
live and then overdubbed with different parts and 
different sounds. 

The Spectrum is attracting a great deal of attention 
as a controller of MIDI synthesizers, and there’s 
quite a range of software already. For starters, the 
Upstream system (£139, from Upstream Computer 
Systems) has achieved an enviable degree of media 
exposure on acccount of its parentage from the 
members of the rock group Mensana (the fact that the 
members of the group and Clive Sinclair are members 
of the Mensa hasn’t escaped without attention 
either!) 

The Upstream system consists of hardware that 
plugs on to the Spectrum’s connector and provides all 
the necessary MIDI links, software that offers an 
8,000-note polyphonic sequencer, 16 tracks, a dis¬ 
play of musical ‘dots’, and has Microdrive compata- 
bility. 

Another home-grown product comes from XRI 
Systems in Birmingham. Their MICON Controller 
offers both live recording facilities (up to a total of 
8,000 notes) and step-time sequencing (eight tracks, 
each with 3,000 events). Like its Upstream competi¬ 
tor, there’s also extensive editing facilities for goof 
eradication plus a display of entered notes. 

The complete MICON package (hardware and 
software) sells for £108 and is available from XRI 
Systems. Of course, none of this is worth its salt 
unless there’s some sort of synthesizer on the other 
end ready to receive all the MIDI musical instruc¬ 
tions. This raises the problem of cost. In fact, 
synthesizers capable of responding to MIDI have 
been plummeting in cost in a fairly encouraging way 
over the last year. 

Those that are particularly cost-effective are the 
Yamaha DX-9 (around £900), and the Sequential 
Circuits Six-Traks (around £800). 

Mind you, it doesn’t take much imagination to see 
that this is only the tip of the iceberg, and the next 
year or so should see some pretty dramatic develop¬ 
ments in the direction of cheap and musical synthesi¬ 
zers that are interfaceable with MIDI-based micros. 

The most important thing for Spectrum users to 
bear in mind is that the MIDI standard has been 
designed to grow with the users’ requirements. This 
should mean that a Spectrum-based MIDI synthesis 
system is protected from obsolesence. 

Certainly, the fact that MIDI is a bandwagon that 
everyone’s jumping on means that competition will 
be fierce, so perhaps we’ll see musical software that 
really stretches the imagination. 
By David Ellis, a computer musician. 

GOOD SPECTRUM DISK SYSTEMS ARE 

RARE—WE LOOKED AT ONE OF THE 

BEST ON THE MARKET, BETA. ~ 

DESPITE LIMITED FILE HANDLING, BETA 

IS WELL WORTH CONSIDERING. 

Although the coming of 
the Microdrive heral¬ 
ded an end to some of 

the drawbacks in speed, a fairly 
large storage capacity and low 
cost do not make up for the 
comparatively faultless efficien¬ 
cy offered by disks. 

The disk drive is still sove¬ 
reign as far as speed and storage 
go, and some companies have 
braved Sinclair’s onslaught to 
produce disk interfaces that put 
the Microdrive and Interface 1 
in the shade. 

A disk drive has the advan¬ 
tage of being able to reach any 
area of data as soon as it is 
required — the process known 
as random access filing. One of 
the best, and most freely avail¬ 
able disk interfaces avail¬ 
able at the moment, is the 
Beta Disk interface from 
Technology Research. The Beta 
Disc Interface is a neat little unit 
which plugs snuggly onto the 
rear of a 48K Spectrum. 

Unlike some other disk sys¬ 
tems for the micro, the Beta 
interface has an edge connector 
on its rear allowing further 
expansion (printers, joysticks, 
and so on). A power socket is 
built into the interface’s left 
side, whilst a Schugart (BBC) 
type connector making it 
compatible with a wide range of 
drives, is resident on the right. 
However, the drives must have 
their own power supply, as the 
Sinclair power unit is not ca¬ 
pable of supporting a drive as 
well as a micro. 

The system does, of course, 
take up some of the Spectrum’s 
memory, a mere IK in fact, plus 
an extra 4K for a buffer used to 
delete files. New versions of 
some software will have to be 
bought, or converted, as those 
written in machine code are 
dependent on specific areas of 
memory. 

When the Spectrum is swit¬ 
ched on the user is asked for a 
password. If the system is being 
used for the first time, a soft¬ 
ware disk supplied with the Beta 
interface must be put into the 
drive, and the password ‘TRL’ 
entered. Almost immediately an 
A> appears, replacing the fami¬ 
liar D> prompt, with a menu 
offering several different op¬ 
tions. 

A new disk has to be format¬ 
ted before any data can be 
SAVEd, so the first program 
selected is one to do just that. 
Technology Research appears 
very security conscious, as it has 
built a password system into the 
formatting procedure. Before 
formatting a disk, the program 

BETA DISK 

asks for a password, or key, for 
the disk; forget this later, and 
the disk cannot be accessed, so it 
is worth keeping a written re¬ 
cord of passwords if several 
disks are being used. Once 

formatting is complete, VERIFY 
can be used to check the disk for 
any errors. 

Disk formatting is just one of 
the features offered with Tech¬ 
nology Research’s Beta disk sys- 

BETA DISK SYSTEM 
Price: £95.45 (inc. VAT). 

Features: DOS in Eprom, Utilises Spectrum keywords, Uses 40/80 
track, single or double sided drives, Random access (though a little 

dodgy) provided; Supports up to three drives. 

G° 

ERASE “filename” 
ERASE “filename” CODE 

ERASE “filename” DATA 

X 
o* 
Erases a Basic program file. 
Erases a machine code 
program. 
Erases a date file. 

LOAD “filename” 

LOAD “filename” CODE 
address 

LOADS Basic program and 
returns to Basic. 
LOADS a machine code 
program at a specific address. 

MERGE “program name” MERGES a program on disk 
with one in RAM. 

Upgrade 
tern. A DOS is not merely an 
operating system, but also a 
kind of pseudo-language. Un¬ 
like Basic, the new ‘OS’ 
commands cannot be used to 
write a program with as such, 
but can be incorporated into a 
Basic program, making all the 
disk system’s facilities freely 
available. 

So what can you do? We’ve 
already mentioned that Basic 
programs can be stored on disk, 
but there are differences in the 
way that variables are SAVEd. 
When data is stored, the user 
must specify whether it is a 
Basic program, variable array, 
or a character array — the 
various syntaxes are: SAVE 
“<filename>”; SAVE 
“<filename>”DATA a(); and 
SAVE “<filename>”DATA a$() 
respectively (in the latter two 
cases the arrays called a() and a$ 
are saved). Machine code pro¬ 
grams can also be SAVEd. 

Three parameters, start loca¬ 
tion, end and an optional one for 
autorun are required, however. 
For example, to SAVE a pro¬ 
gram written in machine code, 
the program could be SAVE 
“<filename>”CODE 10,200, 
where 10 and 200 are the start 
and end addresses. 

Most of the usual Sinclair 
commands can be used with the 
disk system (see Fig. /), so all 
Spectrum owners should feel just 
as at home as when using cass¬ 
ettes. MERGE, for example, is 
available, Unking programs sto¬ 
red on disk with those in RAM. 
MOVE, normally rarely used, is 
most effective in the disk sys¬ 
tem. When a file is deleted, a 
space is left on the disk, and 
unless the remaining files are 
compressed, ‘holes’ increase re¬ 
trieval and storage times. MOVE 
does the compaction job, but it 
requires 4K of memory for its 
work-space. By using MOVE, 
the programmer can make most 
use of a disk, filling up every 

available hole with data. 
Cassette users might feel 

uneasy using disks at first be¬ 
cause of the worry of data 
corruption Making a back-up is 
always a good idea when using 
disks, and the Beta system has 
several different ways of doing 
it. An actual BACKUP command 
transfers the contents of a whole 
disk, while COPY transfers spe¬ 
cified programs and sets of data, 
and SCOPY a single file. 

Micro owners who have 
always used disks will probably 
have some of their own work, as 
well as commercial programs, 
on tape. Technology Re- ► 27 
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Upgrade 
search has thought of this and 
included hints on how to trans¬ 
fer programs from cassette to 
disk. This is useful, as at present 
there is no software commercial¬ 
ly available for the Beta inter¬ 
face. TRL says that it is negotia¬ 
ting with several companies to 
convert programs for the sys¬ 
tem, but at the time of going to 
print there was nothing solid. 
We were told, however, that it is 
possible with a little jiggery- 
pokery of the Basic, to transfer 
programs already commercially 
available. It must be stressed, 
that although this is very useful 
and saves a lot of time when 
LOADing a program, it is totally 
illegal; also, it’s a bit of a waste 
of a disk system, using it as little 
more than a glorified cassette. 

The Beta Disk System gives 
the user speed and reliability, 
but rather primitive file han¬ 
dling — nowhere near the stan¬ 
dard of meachines like the BBC. 
Users could find themselves 
having to write file handling 
programs for themselves. 

Fig. 2 shows some compara¬ 
tive timings, for the Beta disk 
I/F, microdrives and cassettes. 

With a disk system like the 
Beta, and a good keyboard, the 
Spectrum could become far 

I^move 

---- 

Removes gaps by compressing 
files. Commands requires 4K of 
memory for workspace. 

NEW Used for changing the name of 
an existing file. 

NEW “newfile”, “oldfile” For Basic program files. 
NEW “newfile”, “oldfile” 
CODE 

For machine code files. 

NEW “newfile”, “oldfile” DATA For data files. 

PEEK “filename” 30023,1 Allows any part of a file to be 
read, and transferred into 
RAM. 30023 is the buffer start 
address, and 1 the record 
number. 

POKE “filename” 30023,1 Writes a sector of data from 
RAM, to any location in a file on 
disk. 

RUN “filename” LOADS and RUNs a Basic 
program. 

Run “filename” CODE LOADS and RUNs a machine 
code program. 

SAVE SAVEs a program onto disk 
(see text for various forms) 

*“B:” Drive selection 
*“C:” 
*“D:” 

(up to three can be used). 

USR Can be used to change 
password on a disk. 

w, iN iN 

Microdrive:l 2.13 7.28 
Disk: 6.73 3.82 
Cassette: 59.00 60.63 

(The program used for this 
timing test was Herman, 
this months games listing 
(see page 44), taking 
about 1 OK of storage 
space.) 

more than a games/educational 
micro. Greater things are hinted 
at in the database and word- 
processor areas, but without 
proper file handling, the Beta 
interface is really not the device 
to take the Spectrum out of the 
home, and into the serious busi¬ 
ness environment; nevertheless 
it has great advantages over the 
cassette/Microdrive competi¬ 
tion. 
By Steve Applebaum, staff- 
writer. 

Technology Research, 
Unit 18 Central Trading 
Estate, Staines, 
Middlesex. 
Tel: (0784)63547. 

friendly 
Place o 
miCRODRIUE UTILITY 
BEYOND TAPE TRANSFER — Menu structure 
eliminates entry of Microdrive commands. 
CHOICES selected by single digit entry. 
SEPARATE ROUTINES merge with any 
version of Masterfile and Tasword Two, 
suitable for daily, professional use. 
CARTRIDGE BASED routine aids loading and 
file management, and duplicates itself. 
WITH 5000-word Instruction Manual. 

moniroR 
P.O. Box 442 London NW7 2JF 
Phone:01-959 1787 
Cable: MONITOR London NW7 
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Good news for Spectrum users! Now you 
can enjoy writing superb graphic 
adventures you’ll be proud of, quickly 
and easily — AND THAT’S A PROMISE! 

easily. All you need is “The Can YOU do it? YES! 
Dungeon Builder” 
Yes, it’s true! Your adventures run in machine-code, but you don’t 
need any programming knowledge at all — that’s right — NONE AT ALL!! 
The Dungeon Builder does it all for you. The program handles your 
computer, you provide the important things — your ideas, imagination, 
and enthusiasm. You have fun and satisfaction for years to come. 
We will be pleased to send you a detailed information pack ABSOLUTELY 
FREE, just clip the coupon. 
If you want to order now, just enclose the coupon with your cheque, P.O., 
or Access number for £9.95 (plus 45p P&P) 

information pack! Freef information pack! 

" Dear Dream, I’d like to know more about “The Dungeon Builder”. Please send me my | 
| free information pack. I enclose a 12y2p stamp to cover postage. Please PRINT clearly | 

| Name -—-———- \ 

Post your coupon to: Dream Software Ltd, 
P.O. Box 64, Basingstoke, RG21 2LB 

Dream Software Ltd, P.O. Box 64 Basingstoke, RG21 2LB 
y 

Telephone: (0256) 51444 
16 Coates Close, Brighton Hill, 
Basingstoke RG22 4EE 

All Prices Include V.A. T. & Postage 

AMAZING SOFTWARE BARGAINS BY MAIL. 100’s OF TITLES AVAILABLE! 
TELEPHONE ORDERS WELCOME. WRITE OR RING NOW FOR FULL DETAILS 

Title Software House R.R.P. Our price Title Software House R.R.P. Our Price 

FOOTBALL MANAGER ADDICTIVE 6.95 5.75 BARRELDR0P 5.95 4.95 
KRAKATOA ABBEX 5.95 4.95 NIGHTFLIGHTII HEWS0N 7.95 6.75 
PIMANIA AUTOMATA 10.00 8.75 BACKGAMMON 5.95 4.95 
PI-BALLED 6.00 5.00 3D SPACE WARS 5.95 4.95 
GO TO JAIL 6.00 5.00 SPECVADERS 4.95 4.15 
CHUCKIE EGG A & F 6.90 6.00 DI-LITHIUM LIFT 5.95 4.95 
JUNGLE FEVER 6.90 5.90 SPECTRAL PANIC 5.95 4.95 
KONG ANIROG 5.95 4.95 MAZE CHASE 4.95 4.15 
XEND II 5.95 4.95 HEATHROW 7.95 6.75 
MOON BUGGY 5.95 4.95 3D LUNATTACK 7.95 6.75 
MISSILE DEFENCE 5.95 4.95 QUEST 5.95 4.95 
SLAP DAB 5.95 4.95 KNIGHT DRIVER 5.95 4.95 
GALACTIC ABDUCTOR 5.95 4.95 FANTASIA DIAMOND 7.95 6.75 
GALAXIANS ARTIC 4.95 4.15 THEALECHEMIST IMAGINE 5.50 4.60 
CHESS TUTOR 6.95 5.75 PEDRO 5.50 4.60 
INVADERS 4.95 4.15 SPLAT INCENTIVE 5.50 4.60 
CHESS II 9.95 8.50 BIMBO JOE THE LION 5.45 4.50 
BEAR BOVVER 6.95 5.95 VALHALLA LEGEND 14.95 11.95 
MONKEY BIZNESS 6.95 5.95 PARAS L0THL0RIAN 5.95 4.95 
3D COMBAT ZONE 5.95 4.95 MUGSY MELBOURNE HSE 6.95 5.75 
MANIC MINER BUG BYTE 5.95 4.95 ABERS0FTFORTH 14.95 11.95 
BIRDS & BEES 6.95 5.95 TUTANKHAMUN MICROMANIA 5.95 4.95 
PSYTRON BEYOND 7.95 6.75 PENGY 5.95 4.95 
BIRDS & BEES 6.95 5.95 C0DENAME MAT MICR0MEGA 6.95 5.75 
POOL CDS 5.95 4.95 HAUNTED HEDGES 6.95 5.75 
TEST MATCH C.R.L. 5.95 4.95 LUNA CRABS 6.95 5.75 
ORPHEUS 5.95 4.95 DEATHCHASE 6.95 5.75 
STAR GAZER SECRETS 5.95 4.95 STARCLASH 6.95 5.75 
RESCUE 5.95 4.95 LASERWARP MICRO-GEN 6.95 5.75 
DERBY DAY 5.95 4.95 GENESIS II 6.95 5.75 
HANDICAP GOLF 5.95 4.95 CRAZY GOLF MR MICRO 6.90 5.70 
ALIEN MAZE 5.95 4.95 TRASHMAN NEW GENERATION 5.95 4.95 
PANDIMONIA 5.95 4.95 MR WIMPY OCEAN 5.90 4.90 
OMEGA RUN 5.95 4.95 HUNCHBACK 6.90 5.70 
WOODS OF WINTER 5.95 4.95 ESKIMO EDDIE 5.90 4.90 
THE GREAT DETECTIVE 5.95 4.95 P0G0 5.90 4.90 

THE INCREDIBLE ADVENTURE 5.95 4.95 BLADE ALLEY P.S.S. 5.95 4.95 
THE WARLOCKS TREASURE 5.95 4.95 30 ANT ATTACK QUICKSILVA 6.95 5.95 

OLYMPICS 5.95 4.95 BUGAB0D THE FLEA 6.95 5.95 
GRAND NATIONAL 5.95 4.95 THE SNOWMAN 6.95 5.95 

DRAUGHTS 5.95 4.95 FRED 6.95 5.95 

GLUG GLUG 5.95 4.95 TITANIC R6R 5.50 4.60 
JACKPOT 4.95 4.15 BLUE THUNDER R. WILCOX 5.50 4.60 
CAVEMAN 4.95 4.15 MANIC MINER SOFTWARE PROJECTS 5.95 4.95 
CRAWLER 4.95 4.15 JETSET WILLY 5.95 4.95 
3-D DESERT PATROL 4.95 4.15 SNOOKER VISIONS 8.95 7.70 
LUNAR RESCUE 4.95 4.15 SHEER PANIC 5.95 4.95 
WAR OF THE WORLDS 7.95 6.50 SCRABBLE PSION 15.99 13.00 
FIGHTER PILOT DIGITAL 7.95 6.95 FLIGHT SIMULATION 7.95 6.75 

NIGHT GUNNER 6.95 5.95 CHEQUERED FLAG 6.95 5.95 

SEA HARRIER ATTACK DURREL 5.95 4.95 MATCH POINT 7.95 6.95 

JUNGLE TROUBLE 5.95 4.95 JACK & THE BEANSTALK THOR 5.95 4.95 

SCUBA DIVE 5.95 4.95 GIANTS REVENGE 5.95 4.95 

3D SEIBBAD ATTACK 5.95 4.95 TORNADO LOW LEVEL VORTEX 5.95 4.95 

3D SPACE WARS 5.95 4.95 SABRE WULF ULTIMATE 9.95 8.95 

PARAGRAM ELEPHANT 6.00 5.00 ATIC ATTACK 5.50 4.60 

RINGO 5.00 4.25 3D TANK DUEL REALTIME 5.95 4.95 

KOSMIK PIRATE 5.95 4.95 STOP THE EXPRESS SINCLAIR 5.95 4.95 

JERIG0 2 5.65 4.75 HOUSE OF USHER ANIROG 6.95 5.90 

VANQUISHER 6.50 5.50 ANTICS BUGBYTE 6.95 5.95 

SKULL GAMES MACHINE 6.95 5.75 MISSION 1 R&B 7.95 6.90 

SUPERSNAILS 5.95 4.95 WHITE LIGHTNING OASIS 14.95 12.95 
STAR BLITZ S0FTEC 6.95 5.95 

Discount 
Computer 
Software 

r 
TO: DISCOUNT COMPUTER SOFTWARE. PLEASE ACCEPT MY ORDER FOR 
THE FOLLOWING PROGRAMS 
1... 
2...-. 

3 . 
4 ........ 
5 .,..... 
Make cheques payable to Discount Computer Software 
Cheque No...For £.enclosed 
Please debit my 
Access No. Signed... 

16 Coates Close, Brighton Hill, 
Basingstoke RG22 4EE 
Please State Machine 

Name. 

Address 

SEND SAE FOR UP TO DATE LIST OF OUR AMAZING BARGAINS 29 
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GAMES TO STIMULATE THE IMAGINATION 
FROM 

RUNESOFT 

A massive 425+ location adventure based on the original 
ballads. All the locations and characters areas they ac¬ 
tually would have been in the 13th century. ROBYN 
HODE comes in two parts — BOTH PARTS ON THE 
SAME CASSETTE! A challenge to beginners and harde¬ 
ned adventurers alike. 

RUNESOFT 

PARADOX 

IXunegoft 

&obpn Hobe 

RUNESOFT 
This is one strategy game that I could keep playing. I 
really enjoyed it... I am normally no fan of such games 
— this is an exception ... Addictive isn’t a word that 
normally applies to strategy games — perhaps this is the 
first such ... CRASH MICRO August 1984. (74%) 

SPECTREALM 
... one of the most complicated adventures ever desi¬ 
gned ... addiction is probably ensured. Popular Compu¬ 
ting Weekly April 1984. 
Well worth checking out, for adventure fans. WHICH 
MICRO? & SOFTWARE REVIEW SEPT. 1984 (3 
thumbs up!). 
... one of the best text adventures on the market. SHEF¬ 
FIELD GUARDIAN 28th June 1984. 

There is a lot of wry humour in the adventure and a lot of 
satire at the expense of many other well-known pro¬ 
grams. Popular Computing Weekly. 
Finding Spoof The Magic Dragon is a laugh-a-minute ... 
reflecting Runesoft’s high quality approach ... great fun 
for those who enjoy being frustrated. SHEFFIELD 
GUARDIAN. 

RUNESOFT 

SPOOF 
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TRADE ENQUIRIES: 

PRISM MICRO PRODUCTS 
01-253-2277 

CENTRESOfT 
021-520-7591 

RUNESOFT, 
CHARWOOD HOUSE, 
CROSSGATE DRIVE, 
NOTTINGHAM NG2 1LW. 
0602 287667 
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Games 

SABRE WULF 
ULTIMATE 

TLL 
VORTEX 

MUGSY 
MELBOURNE 

LORDS OF MIDNIGHT 
BEYOND 

MATCHPOINT 
PSION 

HULK 
ADVENTURE INT. 

PSYTRON 
BEYOND 

BEAKY & EGG SNATCHERS 
FANTASY 

JET SET WILLY 
SOFTWARE PROJECT 

WAR OF THE WORLDS 
CRL 

JACK & BEANSTALK 
THOR 

TRASHMAN 
NEW GENERATION 

NIGHT GUNNER 
DIGITAL 

STOP THE EXPRESS 
SINCLAIR 

FIGHTER PILOT 
DIGITAL 

© 
© 

20, 
© 
© 
© 
© 
© 

© 
© 
© 
© 

AUTOMANIA 
MICROGEN 

KOSMIC KANGA 
MICROMANIA 

CODE NAME MAT 
MICROMEGA 

AD ASTRA 
GARGOYLE 

CHEQUERED FLAG 
PSION 

ATIC ATTACK 
ULTIMATE 

MOON ALERT 
OCEAN 

TITANIC 
R&R 

THE QUILL 
GILSOFT 

BLUE THUNDER 
WILCOX 

WORLD CUP 
ARTIC 

FOOTBALL MANAGER 
ADDICTIVE 

CAVELON 
OCEAN 

ERIC & FLOATERS 
SINCLAIR 

MANIC MINER 
SOFTWARE PROJECTS 

This chart lists the 30 top 
selling games for the 
Spectrum over the last 
month, and was correct 
at time of going to press. 
A review of each game 
appears on the following 
pages. This chart was 
compiled for Sinclair 
Answers by RAM/C. 31 

SINCLAIR ANSWERS 



Our hero in 'Sabre Wulf 
sythes through a nastie 
(right); while a Tornado 

is ready to take off in 
TLL' (far right); and 
Psimon and Psidney 

sweat it out for you in 
‘Match Point' (below) 

Sabre Wulf (priced 
£9.95 is available from: 

Ultimate (Ashby 
Computers & 

Graphics), 
The Green, Ashby de la 

Zouch, 
Leicestershire LE6 5JU. 

TLL (priced £5.95) is 
available from: 

Vortex, 
280 Brooklands Road, 

Manchester M23 9HD. 
Tel: (061) 973 95980. 

Match Point (priced 
£7.95) is available 

from: 
Sinclair Research, 

Stanhope Road, 
Camberley, Surrey 

GU153PS. 
The Hulk (Questprobe), 

priced £9.95, is 
available from: 
Adventure 

International, 
119 John Bright Street, 

Birmingham B1 1BE. 
Tel: (021) 643 5102. 

(A detailed review of 
'Mugsy' appears on 

page 42; ana a double 
review of 'Psvtron 'and 

The Lords of Midnight’. 
32 is on page 41.) 
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It took an exceptionally good game to usurp Jet Set 
Willy from its long-held No 1 position; Ultimate’s 
Sabre Wulf, if anything, is a bit too good. You have 
to guide explorer Sabre Man through the perilous 
jungle in his attempts to gather the pieces of a map 
which will show him (you) where the ultimate prize, 
the Golden Amulet, is located. 

Throughout your quest you are beset by a host of 
jungle baddies in the form of wild animals, wilder 
natives, and poisonous plants. You have scurry on 
through the maze of foliage-festered paths fighting 
these nasties off with your trusty sabre, gathering 
prize points, going ever onward towards your goal. 

All this sounds great fun, and it is — except for 
the fact that the said nasties materialize just about 
every inch of the way, making it practically impos¬ 
sible to get anywhere without first spending hours 
sharpening you reflexes and your knowledge of the 
jungle. Basically, the game is a little too difficult to 
extract maximum fun and thrills. 

Apart from this flaw, Sabre Wulf has got the lot: 
varied action, plenty of fun features, excellent gra¬ 
phics and sound. It’s certainly not the game that 
you’ll be bored with after three or four goes — but it 
might infuriate you after 30 or 40. 

However, Sabre Wulf is highly recommended, 
and Ultimate are to be praised on exploiting the 
Spectrum’s capabilities so well. 

3 TLL 
Vortex’s Tornado Low Level or TLL, is aptly named, 
for despite some brilliant graphics, it reaches only a 
low level of excitement. 

You pilot the fighter/bomber of the title over a 
excellent 3D landscape, seen viewed sideways on, 
wand can control altitude and direction, but not 
speed. Your mission is to find and destroy enemy 
targets as shown on a map displayed prior to take-off. 

The enemy targets are just that: little circled blobs 
which are bombed by making low passes over them. 
Making these passes is a laborious manoevure, and 
quite unrewarding — they simply explode with a red 
flash and disappear. After completing your sorte you 

have to return to the runway and land. 
The graphics are exceptionally good for the Spec¬ 

trum, but rather wasted — they do not make up for 
a lack of action. For flight fiends only. 

5 MATCH POINT [ 
Psion’s Match Point is that rare thing: a sport simu¬ 
lation game that’s actually captured some of the 
skills and thrills of the real thing — in this case, 

tennis. 
You are presented with a monochromatic over¬ 

view of a centrecourt (a la BBC Tv) with a sticklike 
player at each end, one of which you control, the 
other being you computer-directed opponent. 
Serves are delivered automatically, then you manoe¬ 
vure you player round the court, using the fire but¬ 
ton to deliver backhands and volleys (the game real¬ 
ly requires a joystick, though can be played via the 

keyboard). 
Although it takes a few defeats to get the knack, 

the game is highly addictive and great fun, requiring 
genuine skill to win points. Ball movement is super¬ 
bly accurate and realistic, and the game has nice 
touches like ballboys to retrieve nets, foul serves, and 
players changing ends between games (although you 
can’t, sadly, question the umpire). 

There are three levels of play, quarter finals, 
semi-finals and finals, and even has an Exhibition 
Match mode — a demo that’s actually entertaining 
to watch! You can also punch in the name of your 
opponent of your choice on the scoreboard — per¬ 
haps your only chance to play against ‘Connors’ or 
‘MacEnroe’. Highly recommended. 

THE HULK ~ 
The Hulk is a superb graphic adventure starring the 
Marvel Comics hero of the title. Written by adven¬ 
ture master Scott Adams, it takes our musclebound 
green monster into an adventure called ‘Questprobe’, 
in which he encounters some of his most famous 
adversaries. 

Though similar in format to Mugsy (see page 50), it 
contains better, more varied situations and conside¬ 
rably superior graphics (although, of course, they are 
based on existing designs). Commands are entered in 
the usual adventure-game manner, as you try to help 
Bruce Banner/The Hulk get out of sticky situations 
and overcome their enemies. The impressive manual 
lists useful words, and provides a good deal of 
scene-setting information. 

All in all, The Hulk has made a successful ► 

transformation to the micro screen, and is a surefire 
contender for the No 1 position in our next Spectrum 
Hit List chart. 

8 BEAKY & EGGSNATCHERS 
Fantasy Software’s Beaky and the Egg Snatchers is one 
of the most original games in our charts. Although it’s 
a shoot-’em-up spin-off, Beaky does not reach the 
depths so often plumbed by games of this type, saved 
mainly by a good scenario and amusing graphics. 

The number of Andromedan Armed Condors is 
dwindling, so it is up to Beaky to save, and hatch, as 
many Condor eggs as possible. It’s not easy: ‘Strange 
Invader’-type creatures try to steal some of the eggs, 
while an odd giant frog attempts to stop them from 
hatching. Of course, looking after the eggs until they 
hatch is only part of the fun. Once hatched, the young 
chicks must be fed, until finally Beaky can return to 
start the cycle once again. 

Beaky and the Egg Snatchers is a must for zap-em 
fanatics, or even for those who just want a good 
laugh. Whatever the reason, Beaky is certainly a good 
addition to anyone’s software collection. 

9 JET SET WILLY 
After a long time at the top, FSW is bowing out 
gracefully. It takes place in a mansion after a raucious 
party: host Willy has to go round cleaning up after his 
guests, room by room, before being allowed to go to 
bed, fending off the uaual variety of (you’ve guessed 
it) weird and whacky creatures and other pitfalls a Id 
Manic Miner. All good fun. 

10 WAR OF THE WORLDS 
Despite all the hullaballoo, the computer game 
version of Jeff Wayne’s War of the Worlds, based on 
HG Wells’ novel of the same title, is rather a 
disappointment. The format of the game is in the 
manner of an action/adventure, but sets no new 
standards in either genre. 

Basically, the plot follows that of the book/album 
in a convoluted way: you assume the role of the 
journalist who witnesses the landing of the alien 
cylinders on Horshall Common, then in the midst of 
the confusion following the Martian invasion, sets off 
across the panic-stricken Home Counties to find his 
beloved fiance Carrie, trying to avoid Martian 
fighting machines and so forth. The scene is set by 
several screeens of descriptive text, followed by a 
snazzy still graphic of the scene; sadly, the game then 
reduces to a stick figure representing the journalist 
wandering through the cardboard-cutout streets of 
various towns, trying to find his way to the coast and 
avoid the Martian fighting machines. If he encoun¬ 
ters one he has to scramble away from it, lest he be 

zapped by the terrible heat ray (intermittent lines of 
red phosphor), providing one of the few instances of 
action. 

We found War of the Worlds a game that promises 
much, much more than it delivers; what it lacks in 
quality, it makes up for in hype, and themes from Jeff 
Wayne’s album warble through various stages of the 
game to remind you of just what a lucrative story 
WOTW has proved to all who have come into contact 
with it. However, the game does have its entertaining 
moments, and for the dedicated (very dedicated) 
Spectrum games player, it is a worthy addition to the 
collection. Looks better on the shelf than it does on 
the screen. 

II JACK & BEANSTALK 
Apart from some nice graphics, Thor’s Jack and the 
Beanstalk really has nothing much to offer. The lack 
of instructions (Thor say this is due to the game being 
more of an adventure with specific items to pick-up, 
and special routes) makes the first level (actually 
getting up the Beanstalk’s trunk) almost impossible; 
we only got through it by trial and a lot of error. Good 
background design makes the various screens plea¬ 
sing to the eye, but the animated characters lose a lot 
by flashing and changing colour. 

The game is compatible with the Currah speech 
module, so you can listen to ‘you have fal-len d-own’ 
each time Jack plummets from the beanstalk, or even 
walks to the edge of the screen. If you have not got the 
unit, a long wait and a lot of silence is met between 
each go. 

Overall some good screen designs have been spoilt 
by a lack of documentation, and a very boring theme. 
Not recommended. 

12TRASHMAN 
This program deserves an award for turning a dull job 
into an exciting game: Trashman gets intimate 
immediately as the player has to feed in a name before 
starting. Then it’s a dash to complete the task of 
emptying five dustbins in the given time. 

There are shades of Frogger as you dodge cars 
crossing the road to collect bins, but the graphics are 
well done as the whole scenario looks convincing. 
Nice touches abound as the player is chased by dogs 
and enticed into houses by housewives. Part of the 
fun is trying to empty the bins before the dustcart has 
disappeared up the road. It is possible to hare across 
lawns in an effort to do so but the result is a loss of 
bonus points and dogs at your heels. 

The text is lively too, with suitably scathing 
remarks when you make it onto the Hall of Fame with 
a low score. It is also one of those games that gets 
better the more skilled the player becomes. Definite¬ 
ly a winner. 

i 

Good graphics turn 
Bruce Banner into the 
Hulk (far left); as Beaky 
prepares to protect 
Condor eggs (left). 

Beaky and the 
Eggsnatchers (priced 
£5.50) is 
available from: 
Fantasy Software, 
Fauconberg Lodge, 
27a St Georges Road, 
Cheltenham, Glos. 
Jet Set Willy (priced 

'£5.95) is available 
from: 
Software Projects, 
Bearbrand Complex, 
Allerton Road, Walton, 
Liverpool. 
War of the Worlds 
(priced £7.95) is 
available from: 
CRL, 
CRL House, 
9 Kings Yard, 
Carpenters Road, 
London El 5 2HD. 
Tel: (01)533 2918. 
Jack And The Beanstalk 
is priced £5.95, and 
available from: 
Thor (Computer 
Software), 
Erskine Industrial Estate, 
Merseyside L61AP. 
Tel: (051 )-256 7666^ 
Trashman, available 
(priced £15.95) from: 
New Generation 
Software, 
The Brooklands, 15 
Sunnybank, 
LynchcombeVale, 
Bath, Avon BA2 4NA. 
(Thanks to Pilot 
Software of 32 
Rathbone Place, 
London W1P1 AD (Tel: 
(01) 636 2666) for 
loaning us many of the 
games reviewed here.) 33 
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Games 

Far right: rooftop frolics 
from *5top The express'; 
right: another successful 

sortefrom 'Night 
Gunner', 

13 NIGHT GUNNER 

Night Gunner (priced 
£6.95) is available 

from: 
Digital 

Integration, 
Watchmoor Trade 

Centre, Watchmoor 
road, Camberley, 

Surrey GUI 5 3AJ. 
Stop the express (priced 

£5.95) is available 
from: 

Sinclair Research, 
25 Willis 

Road, Cambridge 
CB1 2AQ.Tel:(01) 

4992666. 
Fighter Pilot 

(priced £7.95) is 
available from: 

Digital 
Integration, 

WatchmoorTrade 
Centre, Watchmoor 

Road, Camberley, 
Surrey GUI 5 3AJ. 
Automania (pricec 
£6.95) is available 

from: 
MikroGen, 

44 The Broadway, 
Bracknell, Berks. Tel: 

(0344)427317. 
Kosmic Kanga (priced 

£6.95) is available 
from: 

Micromega, 
Quantec Systems, 

230-236 Lavender Hill, 
London SW11. 

Ad Astra (priced (£5.95) 
is available from: 

Gargoyle Games, 
4 North Western 

Arcade, 
0*1 Birmingham B2 27H. 
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Night Gunner is loosely based on flying an Avro 
Lancaster in the Second World War, and has no less 
than 30 different mission for the pilot to fly. The 
beauty of this game is ease of mastery. Unlike it’s 
sister game Fighter Pilot, Night Gunner has actually 
been well thought out, with options for skill levels, 
number of players, type of joysticks and a high score 
chart. It has demonstration frames as well ato give the 
player some idea of how to play. To avoid becoming 
tedious too quickly, it is hard to knock out all the 
enemy targets and planes set against you. Definitely a 
helmet and goggles job. 

14 STOP THE EXPRESS 
Hudson Soft are to be congratulated on an original 
setting for the Stop the Express game, even if the same 
old ‘avoid and destroy’ format fails to do it justice. 
The game is set atop a speeding express train, where 
you are the Special Security Agent whose job it is to 
apprehend the dastardly Redmen who are aboard the 
train making their escape across the border. 

Your agent has to run along the top of the carriages 
to reach the front and stop the express, avoiding 
sneak attacks from the Redmen, but aided by a 
quirky creature called the Snakebird. If the Redmen 
get to you you fall off the train and are left rolling by 
the side of the track. Good graphics and resonable 
fun. 

IS FIGHTER PILOT_ 
More of a mini training course than a game, it’s best 
to think of Fighter Pilot as a challenge rather than 
fun — and a bloody complicated challenge at that! 

For a start, there’s multitude of keys to master — 
it’s bad enough struggling with a joystick and fire 
button, but we managed to crash several times before 
discovering how to retract the undercarriage. In 
affect, it will keep any budding aviator enthralled for 
hours learning all the little nusances. The program 
doesn’t force the beginner into learning how to take 
off before progressing further; the player can pick 
one of five options and go straight into air-to-air 
combat if desired. Good intrumenation, though the 
scenery could be more inspiring. 

16 AUTOMANIA 
Automania is a superior Manic Mmer-alike, in that 
MikroGen has adopted the best features from the 
seminal precursor and added some originality of its 
own. You have to help ‘Manic Mechanic’ Wally 
Week (a neat bit of graphic characterization) gather 
the six parts of a car from around his garage 

workshop, which is graught with the uaual assor¬ 
tment of weird and whackies, collapsing walkways, 
and so on. There are ten cars to build, which works 
out at 20 screens, each scenario using two screens. 
Good graphics and varied fun, Automania is well 
worth giving a go. 

17 KOSMIC I 
Kosmic Kanga (from Micromania) is a kind of hybrid 
between Jetpac and Mutant Camels. You thrust the 
superheroic Kanga across a silly scrolling landscape 
as he searches for the spaceship that will get him back 
to his home planet, leaping about buildings and 
mountains, landing on various objects to gain points 
and firing boxing gloves at other bouncing hazards to 
avoid annihilation. Several screens of quirky same¬ 
ness. Reasonably good fun and graphics, but does get 
rather tiresome. 

18 CODENAME MAT 
Codename Mat is an impressive ‘Star Trek’ pastiche 
with small space ships emerging from the depths of 
space to destroy your ship. It is possible to follow 
these by scanning the universe with both short, and 
long range, detectors. The most annoying feature of 
the arcade sequence is trying to get the fast moving 
enemy in the middle of a square representing your 
gunsights — very exciting, nonetheless. 

Flying the Centurian — the player’s craft — is just 
as difficult. In itself it requires the dexterity of an 
octupus, but no doubt arcaders with itchy trigger 
fingers will find it most amusing. 

Condename Mat is a multi-faceted package contai¬ 
ning an element of most computer game genres, and 
with a set of instructions that could put ‘War And 
Peace’ to shame; however, the feat of plowing 
through them is well worth it. 

19 AD ASTRA 
Ad Astra. (from newcomer Gargoyle Games), is the 
most exciting shoot-’em-up to hit the 48K Spectrum 
in a long time. Although reminiscent of Star Raiders, 
some excellent graphics put Ad Astra above a lot of 
others in the same genre. 

In addition to shooting aliens, the player must 
guide a spacecraft through a maze of oncoming 
asteroids, hurtling towards the ship with impressive 
realism. The asteroids themselves don’t pose too 
much of a problem, but the sheer size of the craft 
often makes them difficult to dodge (especially if it is 
stuck in the corner of the screen). 

Once through the rocks, moving dots in the 
distance signify the aliens. These are the inevitable 
Star Wars look-alikes, but they are far superior to I 

# # # 

i 
' 6c CBM64 SPECTRUM ORIC1 

Trapped in a fiendish Level 9 Adventure? 
Your lamp burning low? Every exit guarded? 

You need escape plans! Send for one of Level 9’s great 
new clue sheets for help. The clue sheets are free and 
each answers hundreds of questions: follow the 
instructions supplied with your adventure to get one. . 
(Don’t forget to send a stamped self-addressed I 
envelope and tell us which game you have.) 

NEW REVIEWS: “Level 9 are fast establishing a name for 
themselves among computer adventurers as the Number 1 
producers of quality adventure software. All their adventures are 
text only, but because of a special coding they have developed, 
the amount of description and the number of locations packed in 
32K in truly amazing.” 

— Midweek, 10 May 84 

‘‘Quicksilva call themselves the ‘Game Lords’. That 
might be open to argument. But there can be no 
doubt that Pete Austin and the team at Level 9 are 
the ‘Lords of Adventure’. 

Central Press Features, April 84 

‘‘Play Lords of Time and get nine times the pleasure!” 
— Your Computer, May 84 

AVAILABLE FROM: WH Smith and good computer 
shops nationwide. 

If your local dealer doesn’t stock Level 9 
adventures yet, ask him to contact us or: 
Centresoft, Drake Distribution, Ferranti & Craig, 
Hi-Tech, Lime Tree, Microdeal, R&R or 
Wonderbridge. 

Level 9 Computing 
Colossal Adventure: the original mainframe 
adventure with 70 extra locations □ 
Adventure Quest: an epic journey across the 
weird landscape of Middle Earth □ 
Dungeon Adventure: a truly massive game 
which completes the Middle Earth Trilogy □ 
Snowball: could this be the biggest SF 
adventure in the world? 
Lords of Time: an imaginative romp through 
World History □ 

I ENCLOSE A CHEQUE/PO FOR £9.90 
EACH 

My name: . 

My address: 

i My micro is a:. ii 
i (one of those listed on the arch above, 
i with at least 32K of memory). 

Contact: 
LEVEL 9 COMPUTING 

Dept. SA, 229, Hughenden Road 
High Wycombe, Bucks. HP13 5PG 

Telephone: (0494) 26871 
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Clockwise: astro zaps in 
'Ad Astra' (see page 34); 

lonesome motor racing 
from 'chequered Flag; 

far from trashy graphics 
in 'Trashman' (see 
page 33) haunted 
harressingsfrom 

'Atic Atac'. 

Chequered Flag (priced 
£7.95) is available 

from: 
Psion, 

22 Dorset Square, 
London NW3. 

Atic Atac (priced £9.95) 
is available from: 

Ultimate, 
The Green, 

Asby de la Zouch, 
Leicestershire LE6 5JU. 

Moon Alert (priced 
£5.90) available from: 
Ocean Software, 

Ralli Building, 
Manchester M3 5FD. 

Titanic (priced £7.95) is 
available from: 

R&R Software, 
5 Russell Street, 

GloucesterGLl 1NE, 
1NE. Tel: (0452) 

502819. 

The Quill (priced 
£14.95) available from: 

Gilsoft, 
30 Hawthorn Rd, 

Rd, Barry, South 
Glamorgan, Tel: (0446) 

36 73639. 
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those in, say, Timegate. As each level is passed, 
(there are 20, each with seven phases) the enemy gets 
more devious. We managed to get to the third 
featuring mine laying starships, but these proved too 
much for our tired trigger fingers. 

Other features of the game include a high score 
indicator and real-time clock showing how long you 
have lasted—all of which go to make Ad Astra a must 
for arcade action seekers. 

r 20 CHEQUERED FLAG , 
Psion’s Chequered Flag is not (as its name might 
suggest) based around the Stars and Stripes - it’s yet 
another racing car game. You choose your car and 
your track (ten famous circuits from around the 
world), number of laps and off you zoom, racing 

against the clock. 
A cockpit view of the car occupies the lower 

portion of the screen, showing steering wheel, rev 
counters, speedometer, gear change, and so on, and 
you look out on an uninspired three-dimensional 

landscape 
The main snag with the game is that at least six 

keys are needed to operate the vehicle, so unless 
you’ve finger control of maestro proportions, the 
effort required is for disappointing result. 

However, Chequered Flag does make the best of 
the (48K) Spectrum’s graphics capabilities. Al¬ 
though not recommended for thrill-freaks, race game 

fans should lap it up. 

Trapped in a haunted castle, you have to find the 
key to the main door and escape. This is a colourful, 
fast varied and addictive game, with the choice of 
three types of warrior (serf, wizard or knight) each 
with their own weapons. You battle your way 
through a number of rooms, caverns and secret 
passageways (each quickly and colorfully drawn) in 

your quest for escape. 
We found that in the tradition of Ultimate’s 

games, repeated use of your weapon is essential — 
needs hours of play to get the hang of it. _ 

I 22 MOON ALERT 
Strictly for moon buggy drivers, this one: what’s 
required is a deft hand with the joystick and fire 
button as the player bounces along a scrolling lunar 
surface avoiding rocks, gullies and the inevitable 
alien spaceships. Moon Alert is fairly addictive as 
you’re spurred into mastering seemingly impossible 
jumps. With a claimed 300 screens, actually finishing 
is an achievement. It’s Currah uSpeeeh compatible, 
but the only interesting thing it said was ‘blast 
missed’ we think. Not an outstanding game. 

23 TITANIC_ 
Titanic (from R&R Software) is a reasonable graphic 
adventure in which your direct a diving expedition 
down to the wreck of the ill-fated liner in order to 
salvage thegold said to have gone down with her. 

After first raising your finance and buying equip¬ 
ment and supplies, working on information supplied 
by a NASA satellite you locate the wreck and send a 
team of divers down to explore it. Their progress is 
relayed to you via video images (basic room views), as 
they swim through the maze of dark passages and 
cabins looking for the gold. The sunkend ship is 
fraught with sharks and conga eels, summoned up in 
slow-to-evolve static graphics that wouldn’t frighten 
a paddler — but this is an adventure, after all. 

Titanic is a well developed game, with variety and 
interest — recommended. 

Not a game, but a adventure-creation package that 
helps you write your own. It consists of three ► 

_THE NIGHT SKY 
( NEW edition for 48K Spectrum) 

An observer’s guide to the stars 
visible anywhere in the world 

from Arctic to Antarctic Circles. 
Discover the fascination of the limitless heavens. 

Create brilliant hi-res starcharts with 
THE NIGHT SKY and your Spectrum 

• Features over 1000 different stars • 5 magnitudes distinguished 
• 87 constellations identifiable • Over 4 million different skyscapes 
• Sky colour indicates day, night or twilight • Navigation stars named 
• Make your TV screen a mini planetanum 

(Shorter 16K program for U.K. stars only also included) 

Trace the movements of the constellations 
minute by minute, night by night 

Send £8.90 for cassette and Manual 

EPHEMERIS 
(for any Spectrum and ZX81 16k) 

Simply enter any date, time, longitude, latitude... 
then select SUN, MOON or planet from the Menu 

Printout includes all the information you need:- 
• Local sidereal time • Ascension and declination, altitude 
• Distance from earth etc. etc. and azimuth 
• Menu allows selection of another time, # COPY option for ZX Printer owners 

planet etc. 

Send £6.90 for cassette and instructions 
(ZX8116k) or £7.90 (Spectrum 16k/48k) 

STATISTICS I 
(for any Spectrum and ZX8116k) 

• Data input routines allow for correction • Full range of descriptive statistics 
• Three applications of the Y test • Correlation and regression 
• Analysis of variance (one way) • COPY option for ZX Printer owners 

Send £6.90 for cassette and Manual 
(any Spectrum, ZX8116k) 

STATISTICS II 
(for Sinclair Spectrum 48k) 

The second edition of a superb user - friendly program 
enabling you to create, edit and analyse your own 

numeric database 
• Up to 48 variables, 2,400 items of data • Add variables, cases ■ transform variables 
• Edit/SAVE/reLOAD data (tape or microdrive) # Full range of descriptive and rank order stats 
• Histogram and Cumulative frequency ogive • Correlation, regression, scattergram 

in high resolution graphics (in hi-res) 
• COPY/SAVE options for all results • Correlated Y test 
• New features include large r number of • First edition sold to many universities, 

variables, microdrive facilities and many colleges and research laboratories in UK 
minor improvements and worldwide 

Send £12.90 for cassette and Manual 
(48k Spectrum only) 

Send s.a.e. for full list of our scientific, educational, graphics 
and games software. 

Full money back guarantee. Trade enquiries welcome 

Dept. s.a., 36 Femwood, Marple Bridge, 
Stockport, Cheshire, SK6 5BE, England. 

Spectrum and 
QL owners... 

get to know your micro with 
Pitman computing books 

I Wish I Knew about the 
Spectrum and ZX81 

Jonathan Chappie 

A beginners' guide to using and enjoying these two 
machines. Uses clear and simple language to show 

you how to master simple programming techniques, 
enabling you to create graphic displays and easy 

games and progress onto more involved programs. 

ISBN 0 273 02029 3/£4.95 

Pocket Guide: Sinclair Spectrum 
Steven Vickers 

A handy, pocket-sized guide to the features and 
facilities of this popular micro, including sections on 

the Sinclair Microdrive and RS232 interface. At only 
£2.50, it’s a must for any Spectrum owner. 

ISBN 0 273 02075 7/£2.50 

Spectrum Graphics Compendium 
David Durang 

Introduces you to user-defined graphics programming 
on the Spectrum, including graphic design and 
graphic loader programs. Contains an extensive 

library of pre-designed graphic figures and several 
graphic game programs. 

ISBN 0 273 02170 2/£3.95 

The Sinclair QL Companion 
Boris Allan 

The first book published on the amazing QL. Tells 
you all you need to know about SuperBASIC and the 

principles of structured programming, sound and 

graphics and hardware facilities. The book also 
examines the Motorola 68008 microprocessor and the 

Intel 8049 support chip. An essential handbook for 

QL users, now at a new low price. 

ISBN 0 273 02187 7/£4.50 

Coming in January 
Machine Code Programming 

for the QL 
J M and E J Wald 

An extensive and easy to follow introduction to 
machine code programming for the Motorola 68008 

and how to implement machine code programs on the 

QL. 

ISBN 0 273 02215 6/£6.95 

Available from all good booksellers. In case of difficulty, 
send a cheque/postal order to Pitman Publishing Ltd, 

Slaidburn Crescent, Southport PR9 9YF. 
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Far right: soccer 
simulation from Artie's 

'World Cup'; right: 
choppy stuff from 'Blue 

Thunder'. 

Blue Thunder (priced 
£5.95) is available 

from: 
Richard 

Wilcox Software, 
Tel: (05433) 2787 
World Cup (priced 
£6.95) is available 

from: 
Artie Computing, 

Main Street, 
Brandesburton, 

Driffield Y0258RL. 
Football Manager 

(priced £6.95) is 
available from: 

Addictive, 
Albert House, 
Albert Road, 

Bournemouth BH1 1BZ. 
Tel: (0202) 296404 

Cavelon priced £5.90) 
is available from: 

Ocean, 
Ralli Buildings, 
Stanley Street 

Manchester M3 5FD. 
Tel: (061) 832 6633. 

Eric and the Floaters 
(priced £5.95) is 
available from: 

Sinclair Research, 
25 Willis Road, 

Cambridge CB1 2AQ. 
Tel: (01) 499 2666. 
Manic Miner (priced 

£5.50) available from: 
Ultimate, 

38 Tel: (0530) 411485. 
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databases, each used to design a specific facet of die 
game, and aims to get the novice user into action 
with no previous programming knowledge. Ideal for 
anyone not simply content with mindless alien zap¬ 
ping or monotonous maze chases, who wants to get 
behind the screen. _ 

25 BLUE THUNDER 
Richard Wilcox Software’s Blue Thunder causes 
little more than a distant rumble when it comes to 
excitement. The story is loosely based around a 
jetcopter, Blue Thunder of the title (and film), 
which is flown over enemy territory in order to 
destroy a nuclear reactor avoid anti-aircraft devices. 
If that sounds familiar, the rest of the game, will be 
even more so, as Blue Thunder is yet another De¬ 
fender’ pastiche. 

Flying the jetcopter and destroying the reactor is 
made very difficult by the implementation of some 
very difficult controls. Getting the machine into the 
correct attitude for an attack, for instance, is done 
by pressing a fire button, either on a joystick or 
keyboard, with three different pressures. Neither is 
sensitive enough to distinguish between each press, 
so the result is some very haphazard reactions. 

Blue Thunder is hovering around in our software 
charts, and its movement up is likely, in our view, to 
be as unreliable as in the game. _ 

1 26 WORLD CUP 1 
Artie’s World Cup is a fair attempt at soccer 
simulation on the Spectrum. You choose your 
national side, then are presented with a scrolling 
football pitch onto which the five-a-side teams file 
out. The opposing team is controlled by the 
computer. 

You control your team via the ‘blue man’ - the 
player of yours nearest the ball turns blue, and is the 
only player you can control - meanwhile your other 
players position themselves automatically about the 
field: if you pass the ball to one of them, he 
automatically turns blue, and becomes the player at 
your command. Kicks are made via the fire button or 
appropriate key. 

For the Spectrum, the graphics and action are 
quite good, but of course rather rudimentary: for 
example, when two opposing players go for the ball 
they merge into one featureless blob until one 
manages to outrun the other; it is also practically 
impossible to gain possession of the ball from one of 
the opposing team. Despite these flaws, World Cup is 
fairly good fun, and worth taking a look at. 

27 FOOTBALL MANAGER ~ 
Football manager (from Addictive) is a decision game, 
where the player takes the part of the FM and tries to 
take his/her team to the FA Cup final. Players are 

bought and sold, and every so often there is the choice 
to play another team in the same division. Just before 
kick-off, a menu comes tip on the screen with a 
comparison of each team’s attributes, giving a good 
indication of how a game will go. 

As far as a match goes, the player takes no part in it 
what so ever. All he does is sit back, whilst a 3D 
display shows stick men running about trying to 
score at one end of the pitch. Although the display is 
good, the action is slow and uninspired. 

_28 CAVEION 1 
Ever since the introduction of Pacman, the maze 
scenario has been stripped bare, leaving a few 
remnants of rotting flesh for software houses to feed 
on. Ocean’s Cavelon, however, leaves menacing 
balloons and gulping monsters behind, spicing things 
up with good olde English folklore. 

Cavelon is loosely based around the Knights of the 
Round Table, with the object of the game being to 
rescue Queen Guinivere; monsters are replaced by 
strangely coloured archers and PacMan’s fruits by 
various weapons. Excalibur does the same as the 
original power pills, allowing the knight to move 
around unhindered for a short period of time. 

Each of Cavelon’s six levels is entered by collecting 
various pieces of a door which lay scattered around 
each level. Getting to the door is made increasingly 
difficult by the number of archers prowling around 
the labyrinth’s corridors. 

Cavelon is a welcome variation to the old and very 
tired maze chase. Ocean has released another winner, 
and Arthur has returned to help PacMan in its hour of 

need. 

_29 ERIC & FLOATERS ] 
Based, yet again, inside a maze, Eric & The Floaters 
has the novel twist of being able to blast the maze 
walls away to reveal hidden treasures. While demolis¬ 
hing and plundering, Eric is pursued by some less 
than friendly balloons. When these come in contact 
with him, they cause him to go through some strange 
contortions, giving a good impression of a deflating 
lilo. 

Eric and The Floaters never comes near the 
promise of the cassette inlay, and the limited scenario 
is liable to bring on a boredom attack very quickly. 

30 MANIC MINER ] 
The granddaddy of so many, Manic Miner is still 
hanging on in the charts. Weird and whacky wotzits 
inhabiting 20 levels of play, as you take miner Willy 
through each one, collecting buried valuables and 
braving the hazards of subterrainean adventure. The 
original, and many will say, the best. 

You’ll never dream a proqram 
could be this good!!! 

Join Wally in his nightmare 
Available for Commodore 64 and Spectrum 48K 

Sensational Software from 

B§« 
44 The Broadway, Bracknell. Tel: (0344) 427317 
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Games 

NEW FRONTIERS 
OF STRATEGY 

40 
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TWO GAMES FROM BEYOND, -PSYTRON'AND 'LORDS OF _ 

MIDNIGHT'SETNEWSTANDARDS IN COMPUTER GAMING WE 

FIND OUT WHY. _ Offering a mixture of arcade action and 
brain-teasing strategy, Psytron and The 
Lords of Midnight are unlike anything else on 

the games market. Both games, from the innovative 
software house Beyond, are extremely challenging, 
and the graphics, particularly on Psytron, are some of 
the best to be seen on the Spectrum. 

Psytron, written.by Tayo Olowu and Paul Voysey, 
is a strange marriage between Space Invaders and 
home management. Not only does the player have to 
keep the sky clear of alien craft, but the Psytron 
(‘less than human, far more than mere computer’) 
must keep the Betula 5 space station in working 

order. 
Although Psytron requires a lot of keyboard 

bashing, it is still more in the strategy, than 
‘shoot-’em-up’ ilk. It is a large, multi-level, multi¬ 
screen game (although, thankfully, not as large as 
Manic Miner). 

The game is made of 10 different screens in all, 
each showing a different view of Betula 5. In reality, 
because of overlap, there are only eight. Above the 
planet small space ships fly away from, and towards 
the player in fabulous 3D. 

The sky and the area below the base are not held in 
the computer’s memory, only the middle third is, so 
each screen requires 2K of memory. 

A comprehensive manual is provided with the 
cassette, a good reading of which is essential if the 
player is going to get anywhere at all. We found it 
possible to get to the third level without consulting 
the manual, but from the fourth level onwards, 
things get very complicated indeed. 

The scenario for the game comes from the authors 
wish to ‘lower the boundary between arcade and 
strategy games’; for Olowu and Voysey, cerebral 
games are interesting, but often their lack of fast 
action can lead to boredom very quickly. 

This said, when we first encountered Psytron, we 
thought ‘ho-hum, another boring shoot-the-aliens 
game’ — all you do is shoot droids (robots that look 
like three-legged dogs) which drop from the alien 
craft into a tunnel below Betula 5. 

However, this was only the first level, and as we 
found out, things hot up very quickly. In level two 
you don your space-suit, and rush headlong into 

battle with the hordes of alien space craft. After the 
‘dumb’ droids, the space craft are a real headache. 
Unlike the tri-ped dogs, the spacecraft dart about all 
over the sky, making them very difficult to hit. Even 
the most fanatical Galaxian player will have difficulty 
getting through this level without sustaining a lot of 
damage to the base. 

Level three is virtually the same as level two, 
except you have to ward off both the droids and the 
spacecraft who attack at the same time. 

It is at level four that the strategic aspect of the 
game comes to the fore. While still under attack, the 
player must designate repair crews to different parts 
of the game - and if your attention is on this task too 
long, the aliens get through. 

An option called ‘freezetime’ gives damage reports 
for the entire base. Even this uses energy, so the 
player must ballance between shooting the aliens, or 
repairing the base. Finally, level five gives the option 
of ordering supplies from a cargo ship. 

Psytron is probably the most complex arcade/ 
strategy game on the market, and we have seen no 
better for graphics. Every part of the base is shown in 
detail on the screen, and what each location does, and 
how damage to it will affect the base, is outlined in the 
manual. 

As far as presentation goes, Beyond certainly know 
how to package a game. The cassette and manual are 
contained in a colourful box along with a scoresheet 
that gives the buyer a chance to enter a competition to 
win a Sinclair QL. 

As for salesmanship, the B-side of the game has 
some sequences from the The Lord of Midnight, 
Beyond’s other sure-fire winner - very canny. 

Psytron is the first game from ex-control systems 
engineering students, and is an extremely commen¬ 
dable effort. It must have a lot of other software 
houses waiting for what their next move will be. 
Although it might not get as much recognition as, 
say, Valhalla, because of the smaller scale pre-sales 
advertising, Psytron is certainly in the same class 
as far as graphics and ingenuity go. 

The Lords of Midnight, launched at the same time as 
Psytron, is a different kettle of fish altogether. Far 
removed from the world of arcade mazes and alien 
zapping, TLOM is more akm to a game of chess 

played between a human and a computer. 
The object of the game is to take over the land of 

Midnight, a strange world created by Mike Single- 
ton, the game’s author. You the human, have to get 
from a place called the Tower of the Moon, in the 
south-west of Midnight, up to the Citadel of 
Ushgarak in the north. On the way, you have to 
overcome various obstacles, and do battle as you 
encounter the enemy more and more frequently. 

Singleton hopes The Lords of Midnight will appeal 
to both adventurer and wargamer alike, and as such, 
he has outlined two ways of winning the game in a 
well-produced manual. For the bloodthirsty war¬ 
monger, victory can be had be sending armies north 
to the enemies’ command post. If a quest is more your 
scene, one of the characters, Morkin, can be guided 
to the Tower of Doom, where something called the 
Ice Crown must be destroyed. 

Both strategies outlined above are for the human 
player. The computer’s objectives are different. To 
win, the machine—in the guise of the evil Witchking 
Doomdark — must kill Morkin or stop the player’s 
armies (the Free). The latter is accomplished by 
taking the Citadel of Xajorkith in the Land of Corely, 
to one south-east of Midnight. 

In the true tradition of wargames, The Lords of 
Midnight takes place in a static, pre-defined location. 
The difference is, however, that the player can only 
see the land as it appears from where he/she is at any 
one time. 

This is where TLOM really comes into its own: 
using a process termed ‘landscaping’, Mike Singleton 
has made it possible for the player to look in eight 
different directions at any of4,000 possible locations. 
This gives a total of 32,000 different views, which 
sounds impossible, but it really does work! 

By defining several different characters (generally 
in black and white), and drawing them in different 

positions, Singleton has managed to give the 
impression of a vast landscape, across which 
the opposing armies do battle. As the player moves in 
any direction, the landscape unfolds in full perspec¬ 
tive, showing mountains, lakes, and buildings in full 
panoramic splendour. 

Whereas the panorama is not stored in memory, 
but is drawn at each location, the actual characters 
are. These are great, and can range from a relatively 
simple Morkin to the horseback Rothrin. Dragons, 
wolves, and strange Muppet-like creatures called 
Skulkrins also crop-up, all of which add additional 
hazards to the battle against Doomdark’s hordes. 

Morkin, as mentioned, is one of four characters 
under the control of the player at the start of play. 
The others are Luxor the Moonprince, Rothrin the 
Wise, and Corleth the Fey. It is the player’s task to 
control these in the battle against the computer, and 
pick up other characters as he goes. 

A lot of the characters’ abilities, such as to LOOK, 

CHOOSE, and so on, are akin to an adventure, but 
whereas they would normally be typed in letter by 
letter, Singleton has put these choices on different 
keys, thus saving time, a keyboard overlay comes 
with the program which has all the commands on it. 

We found the greatest hassle was when the save 

key was pressed by accident. The routine cannot be 
exited, and that means the whole game up to that 
point is lost, which can be a great headache if many 
hours of play have gone into it. 

Apart from this minor quibble, The Lords of 
Midnight should be another winner for 
Beyond. The price tag of £9.95 is well warranted, and 
the graphics and variation in play should keep even 
the player with the shortest of concentration spans 
happy for hours. 

By Steve Applebaum, staff-writer. 
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Psytron (priced £7.95) 
and the Lords of 
Midnight (priced £9.95) 
are available from: 
Beyond[ 
Competition House, 
Farnden Road, 
Market Harborough, 
LeicsLE16 9 NR. 

The most powerful toolkit yet for ZX BASIC All the features 
you will ever need; AUTO insert, full RENUMBER, block 
DELETE, CLOCK, ALARM, error trapping, break trapping. 
Full TRACE with single-step and much, much more. Makes 
ZX BASIC easy-to-use and powerful. 

An excellent assembler, an advanced line-editor, a compre¬ 
hensive disassembler and a superb front panel debugger 
all in one package. Used bv many leading software houses to 
write their games. “Buy it! Adam Denning 1984. 

A powerful and almost full implementation of Pascal - not a 
Tiny Pascal A valuable educational and development tool, 
programs typically run 40 times faster than a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. “ I haven't 
seen any other compiler that could match Hisoft’s Pascal” 

for the ZXSpectrum 
Hisoft is pleased to announce a new compiler for this popular 
and effective systems programming language. Not a tiny-Cbut 
an extensive, easy-to-use implementation of the language. 
Allows direct execution of compiled statements. Supplied with 
function library. Available direct from Hisoft for £25, or write 
for further details. 

All prices, UK delivered, relate to 48K ZX Spectrum versions. 
Our software is available for many other Z80 machines e.g 
Amstrad CPC 464, MSX, Memotech, SHARP MZ700, New- 

Brain, CP/M etc. Please write for details. 



MUGSY'S NO 
SCHMUCK 

HOW I 
MANV DO WE BUV 

FROM THE SYNDICATE 
THIS YEAR, BOSS? 

CUSTOMERS 4-20 
FE £320 

HOODS 
DOUGH 
wf < npK AT'MUGSY'— THE GANGSTER GAME THATPOSE^A 

MFW CONCEPT IN GRAPHICS PRESENTATION 
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Mugsy (priced £6.95) is 
available from: 

Melbourne House, 
Castleyard House, 

Castleyard, 
Richmond, Surrey. 

After ‘micro movies’ and graphic adventures, 
we now have the computer ‘comic : Philip 
‘The Hobbif Mitchell’s latest creation, 

called Mugsy, is a sort of cross between a gangster 
movie and an arcade/adventure game. 

You play the Mugsy of the title, and as the 
Godfather to a gang of low-lifes in the Chicago of the 
1920s, it is your task to keep the mob in order and 
crime on the streets. Being in charge is never easy, 
and just how long you last is always in the balance. 
Enemies, including those in the gang, are ready to 
stab you in the back at any time, by putting out a 
contract if you are too successful. 

In play, the screen switches from one scene to 
another with as fast a movement as could be hoped for 
with graphics as complex as Mugsy s. Most of the 
screens involve two characters talking to each other. 
One, Louey, feeds you with information in a 
cartoonesque bubble. All the player s input is shown 
in a bubble on-screen, and usually only involves 
entering amounts of money for ammunition, bribes, 
the buying and selling of clients (a protection racket). 

There is certainly no lack of humour in Mugsy, and 
the dictionary of the other characters is large for this 
type of game; for example: ‘...some of da boys in the 
mob is sayin’ you’re past it, and they’re talkin about 
puttin’ out a contract on you. If it goes any further, 
how many grand (if any) will you pay to keep the good 
euvs faithful’, comes the question when you’re taking 

a dive. 
If things go badly, a scene appears with you 

looking through a cafe window onto a deserted 

street. Opposite, reading a newspaper below a street 
lamp, stands a hit man in a dark coat. A girl in a 
shimmy dress walks towards him, at which he closes 
his newspaper and walks off with her. A black limo 
then rolls up opposite the cafe, and a machine-gun 
fires a hail of bullets at the window, pockmarking it 
with holes. The scene is totally faultless. The figures 
move smoothly, and there is very little colour change 
— even the car moves as if it were designed using 
sprites. Another bar-room scene is equally as good. 

Although the graphics in these two scenes are 
good, the player has nothing to do but watch the 
action. There is, however, an interactive arcade 
sequence involving a cafe shoot-out with The Man 
From Detroit’. We found that in this situation, one 
way to avoid being blown apart was to hide behind a 
woman sitting at one of the tables. If the woman 
should get shot, she falls from her chair and a man 
runs over to help. 

Whereas the game is superb graphically, its 
scenarios leave quite a bit to be desired; for the first 
few plays the game is fun, but as there is little 
difference from game to game, its repeated jokes 

can wear a bit thin. 
The percentage scoring system does nothing to 

help either: as far as we could tell, a high score is 
achieved by gaining lots of clients, and not lasting for 
as many years as possible. 

Despite this>Mitchell and his team have once again 
produced an original and imaginative piece of 

software. ^ 
By Steve Applebaum, staff-wnter. 
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The BEST VALUE 
Letter Quality Printer - 

available for your Spectrum 
Now with ZX LPRINT Interface 

& cable and 

«t£250 
Tasword WP Software 

inc VAT 
&FREE 

DELIVERY 

READY FOR IMMEDIATE USE\ 
-JUST PLUGINEt GO! 

IDEAL FOR:- 
* HOME CORRESPONDENCE 
* BUSINESS USE 
* DOCUMENTS 
* SHORT STORIES 

The TP1 manufactured 
in the USA by Smith 
Corona, is without 
doubt the best value for 
money letter quality 
printer ever offered to Spectrum 
users. Dataplus-PSI Ltd. have added 
the U.K.'s best interface and cable assembly 
ZX LPRINT plus the best word processing 
software - TASWORD giving you a complete 
package. Guaranteed to work first time. 

Use standard stationery or, for only £79 (if ordered 
with yourTP 1)we will supply a tractorfeed so you can 
use continuous or fanfold paper. 

VISIT OUR SHOWROOM AT 39-49 ROMAN ROAD, 
CHELTENHAM. 

Don't delay - At this price the stocks won't last 
forever! 

'Dataplus have made their name 
supplying computer peripherals at 
competitive prices. I believe that we have found 
the best price/performance daisy wheel alternative to ^ 
dot matrix The ideal printer for both data and word processing"" 
Truly, a high quality machine at an affordable price As Managing Directo^ 
I guarantee you won’t buy better.1 ^ 

0242 527412 (24 hr) 

To DATAPLUS-PSI Ltd. 39-49 Roman Road, Cheltenham GL51 8QQ 
Please send me - 

SPECIFICATIONS 
Print Speed: 120wpm 
Character set 128 ASCII 88 printable 
Character spacing: 12 CPI 
Printing: Unidirectional 
Paper width: 13" max. 
Writing line: 10.5” 126 character line 
Line spacing: 6 lines per inch 
Paper Feed: Friction, single sheet or 
fanfold 
240 volts, 50Hz 
Dimensions: (H) 6.4" (W) 19.5" (D) 
12.4- 
Weight: 18.5 lbs 
Operator Controls: Power on/off, top 
of form, impression controls (5 levels) 

INTERFACES 

Parallel 
Centronics compatible, 7 bit parallel 
data, 3 control lines (data, strobe, busy, 
acknowledge) 

Serial 
RS232C compatible, 50-19200 BPS, 
parity and character bit length all 
switch selectable. 

For technical queries telephone our 
EXPERT HOTLINE 0242 37373 or call 
in at our showroom. 

DATAPLUS-PSI Ltd. 39-49 Roman Road, Cheltenham GL51 8QQ 

Qty Description Price Total 

TP1 (s) with RS232 £250 
interface 

TP1 with centronic £250 
interface 

TP1+ZX LPRINT nQQ 
plus TASWORD WP 

TP1+CBM64 
interface 

Tractor Feed £79 

* Delete as applicable Total 

I enclose my cheque for £ crossed and made 
payable to DATAPLUS-PSI Ltd or charge my 
Access/Barclaycard* Account No 

n 
Expiry date of card 

Signature 

Name. 

Address 

Postcode 

_ , Telephone No. 
Please allow 28 days delivery. 
Full money refund if not completely satisfied and M.Lp/MririP| nf mv 

1 UflBU returned with original packing within 10 days. UK Make/Model of my computer 

itfSXBj ONLY. 
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Our screen shot 
shows Herman in 

his habitat; 
endlessly eating. 

HUNGRY 
HERMAN 

HERMANCA^nEL^FLOWER FROMA WEEp—_BLj[K^QV^- 
'howtoavoidtheInsecticide', IN OUR ARCADE GAME_ Herman is a bug — a hungry bug with an in¬ 

satiable appetite for flora. In our arcade 
game listing you must guide Herman round 

the flower patch, chomping the blooms and avoiding 
the insecticides — no mean feat as it turns out. 

Herman never stands still, but saunters round the 
flowerbeds working his way through the blooms, 
guided by the left and right arrow keys, which will 
turn him in that direction. Be warned — the keys 
turn him to his right or left, not your’s. If Herman 
manages to eat all the flowers in one patch, then he 
moves on to neighbouring patch, which has more 
obstacles than the first. . 

Despite being written in Basic, the action is fast 
and quite addictive. In the listing given, note that 
each line is terminated with a number in angled 
brackets (for example <123>. Do not type this into 
the Spectrum because this number is the checksum. 
If you first type in the Checksum program listed in 
this issue on page 59, you can then check the numbers 
produced by your own typing against the listing of 

Herman (Fig. 1 below). . . 
This should all but eliminate those infuriating 

typing errors that so often kill a program. This is our 
pilot project for the Checksum program, a first for 
computer magazines, and our future Spectrum 
listings will all include these special numbers after 

each line of Basic. 
One more quick point about the listing: whenever 

a single letter appears in a print statement (for 

example, ‘A’), then it is probably a graphics character 
in the program. When you are typing it in, first press 
CAPS SHIFT and the GRAPHICS keys simulta¬ 
neously, then the letter, then CAPS SHIFT and 
GRAPHICS again. The line numbers where these 
occur are: 1120,1620, 3000,3020,4510,4560,4610, 
5000, 5200, 6040, 6110, 6200, 6270, 7020 and 7200. 
The checksum should help you get these graphics 

symbols right. 
Hopefully, Herman will turn out to be a bug you 

don’t mind having in your Spectrum. 
By Tony Cotterill, a freelance programmer. 

2 BORDERED:*PAPER O: CLS : INK INT <RND*7>+1. P 
RINT AT 6,9; "1—■ I ■ J—-5^7 9; ■ ■ 
gm R II «„“!AT 9,9;1 111 II ■ ?AT 10’9’ 1— 

3°PRINT at 18,4; INK 7; "PRESS I FDR INSTRUCTIONS" <254> 

7 l^INKEY*””!" OR INKEY*="i" THEN GO SUB 7000 <096.' 

15 INK O: FLASH O: BRIGHT O: OVER O <028> 

20 GO SUB 9800. <153> 
30 LET hi =0: LET sc=0: DIM h(ll>: DIM n$(ll,15) <015' 

35 LET sh =1: LET sc=0 <007> 

40 GO SUB 9600 <096> ,BI-/noo> 
50 LET ene=0: LET >:=2: LET y=17fl LET d-O: LET w-6-(sc/*.0C 

! 55TPRINT AT 0,16; INK 7;"HI SCORE; "5 hi;AT 0,13; INK 4; IN 

VE60EIF!ll:>20THEN IF INKEY*="p" OR INKEY*="P" THEN GO SUB 

6C70 IF°INKEY»="5" THEN LET d-d-i. PAUSE 10= IF d-1 THEN 

LE80dIF INKEY*="B" THEN LET d=d+ls PAUSE 10= IF d-4 THEN L 

ET d=0 <021 > 
90 IF d--l OR d =-3 THEN GO TO 10O0 >13S 

100 IF d=0 OR d=2 THEN GO TO 1500 <131> 

997 REM <003 > 
998 REM <OOG> _ 
999 REM *** ALTER X COORDINATE** <0o7..=- 

1000 PRINT AT y," " <131> 
1100 LFT x=>:+2-d <218> 
1110 IF x<l OR x >30 THEN GO TO 3000 <244> 
1115 IF ATTR (y,x)~4 THEN GO TO 3000 169..•■ 
1117 INK. Os IF ATTR <y, x) < >0 THEN GO TO 4000 <164.> 

1120 PR I NT AT y, >:; INK 6; " B" < 120 > 
1130 BEEP .008,-10: PAUSE w <156> 
1220 GO TO 60 <031 > 
1497 REM < 057 > 
1498 REM <058> 
1499 REM ** ALTER Y COORDINATE** <021> 
1500 PRINT AT y,x;" " <177> 
1600 LET y=y-l+d <212> 

1610 IF y<2 OR y>20 THEN GO TO 3000 <225> 
1615 IF ATTR (y,x>-4 THEN GO TO 3000 <191> _ 
lily Ink O: IF ATTR Cy.xXX) THEN GO TO 4000 <170> 
1620 PRINT AT y,x; INK 6;" R" <079> 
1630 BEEP .008,-10: PAUSE w <170> 

llfo ?F 1%**%?™* PRINT AT y, X; INK 2, BRIGHT I, FLAG 

H I;" R": GO TO 3050 <055> 
3020 PRINT AT y,x; INK 2; BRIGHT. 1| FLASH 15 " B" 
3050 INK 0: FLASH 0: BRIGHT 0: BEEP .5,-1s BEEF .5.,7-BEEF . 
75,6: BEEP . 25,4: BEEP .5,2: BEEP . S, -o.: BEEP 1 , - 1 < 070 > 

*3052 IF sc>hi THEN LET.hi=sc <039> •_ 
3300 PRINT M;“ Press .'0' to play again 1 
3310 IF 1NKEY$="0" THEN GO TO 35 <163> 
3320 IF CODE INKEY$<20 THEN GO TO 3330 <Ul8> _ 
3325 IF CODE INKEY$<48 OR CODE I NKEY $>48 THEN GO TO -'.500 ,1 

06 > 

3500 CLST? PRINT AT^11,14; BRIGHT 1; FLASH 1; INK 6;"BYE!": 

BRIGHT 0: FLASH 0: INK 7 <014> 
3501 GO- TO 3501 <228> 
3997 REM <119> 
3998 REM *.*FOOD PARCELS** <028> 

4000 1 IF ATTR (y,x>=66 THEN LET sc-sc+l: BEEP .08,2: LET no 

;nO=;l!IFGATTTR 1y~>=653mEN LET sc=sc+2= BEEP .08,4= LET no- 

let BEEP -08,6= LET no- 

4150 IFDA™R4tyTxi?5°™EN LET sc=Sc+4= BEEP .08,8. LET no=n 

o+l: GO TO 4650 <103> . 
4200 IF d-0 OR d=2 THEN GO TO 1620 <021> 

«00 <rSd^9)+2. let -INT (RND.29).1 = IF ATTR <4, 

a) < >0 THEN GO TO 4500 <237.> rrnlT AT „ , . TMk- 7. 
4510 PRINT ST.,.1 INK 1; BRIGHT 1;"D"= PRINT AT 0,1; INK 7, 

"Score: ";sc: IF d=0 OR d=2 THEN GO TO 1620 <142.- 

4W,0 LET™=mf (RNDM9>+2= LET a-INT (RND.29,41: IF ATTR 
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": PRINT AT 0,1; 
BO TO 16.20 < 199 > 

INK 7; 
a)< >0 THEN GO TO 4550 <232> 
4560 PRINT AT z,a; INK 3; BRIGHT l;1 

"Score: ";sc: IF d=0 OR d=2 THEN 
4570 GO TO 1120 <078> 
4600 LET z = INT (RND*19)+2: LET a=INT (RND*29)+1: IF ATTR <z, 
a)< >0 THEN GO TO 4600 <238> 
4610 PR I NT AT z , a; I NK 5; " F " : PR I NT AT 0,1; I NK 7; " Sc or e: " ; 
sc: IF d=0 OR d=2 THEN GO TO 1620 <247> 
4620 GO TO 1120 <155> 
4650 LET z = I.NT (RND*19)+2: LET a=INT (RND*29)+1: IF ATTR (z , 
a)< >0 THEN GO TO 4650 <235> 
4660 PRINT AT z,a; INK 4;"»": PRINT AT 0,1; INK 7; "Scorij: "; 
sc: IF no=80 THEN GO TO 5000 <181> 
4670 IF d=0 OR d=2 THEN GO TO 1620 <065> 
4680 GO TO 1120 <223> 
5000 IF d=0 OR d=2 THEN PRINT AT y,x; INK 6;"R": GO TO 5500 

< 228 > 
5200 PRINT AT y,x; INK 6;"B" <08B> 
5500 INK 0: PAUSE 3: BEEP .125,11: BEEP .125, 

BEEP .125,11: BEEP .125,-10: BEEP 
.25,7 <215> 
5550 PAUSE 10: LET sh=sh+l <187> 
5570 GO TO 40 <030> 
5597 REM <045> 
5598 REM <046> 
5599 REM **POWER IJP** <089> 
6000 IF ene=INT (sh/2) THEN RETURN <082> 
6020 PAUSE 10: IF d=0 OR d=2 THEN GO TO 6200 <074> 
6040 FOR a=5 TO 1 STEP -1: PRINT AT y,x; INK a; FLASH 1;" 

BEEP .2,(10-a): NEXT a <031> 
6050 LET sp—INT (RND*sh)+1+INT (RND*sh)+l 
6060 FOR. a~l TO sp <254:> 

FLASH O;" " <221> 

2: BEEP .125,7: 
BEEP .25,9: BEEP 

(120 > 

6070 PRINT AT y 
6080 LET x=>; +2 
6085 LET sc“sc- 
6090 IF x<1 OR 

INK 0; 
< 069 > 

• < 043 > 
30 THEN GO TO 3000 <123 > 

6100 IF ATTR <y,«)<>0 AND ATTR (y,x)<>4. JTHEN LET no=no+ 
06 > 
6110 PRINT AT y,>c; INK 1; FLASH 1; BRIGHT 1; "B" <228> 
6120 BEEP .008,20: NEXT a <043> 
6125 LET ene=ene+l <063> 
6130 PAUSE 20: INK.Os FLASH Os BRIGHT 0: RETURN <059> 
6200 FOR a=5 TO 1 STEP -Is PRINT AT y,x; INK a; FLASH 1; 

BEEP .2,(10-a): NEXT a <177> 
6210 LET sp=INT (RND*sh)+1+INT (RND*sh)+l <151> 
6220 FOR a=l TO sp <017> 
6230 PRINT AT y, ; INK 0; FLASH 0;" " <050> 
6240 LET y=y-l+d <234> 
6250 IF y<2 OR y>20 THEN GO TO 3000 <223> 
6260 IF ATTR (y,x)<>0 AND ATTR (y, 
97 > 
'6270 PRINT AT y,x; INK 1; 
6280 BEEP .008,20: NEXT a 
6290 GO TO 6125 <147 > 
6997 REM <171> 
6998 REM <168> 
6999 REM **INSTRUCTIONS** 
7000 BRIGHT 0: INK ?: CLS 

: > < >4 THEN LET no=no+l <0 

FLASH 1; BRIGHT 1; 
< 068 > 

1785- 

PRINT AT 
"Here he comes 

3,11; "Meet Herman": F-'AU 
< 109 > SE 30: PRINT AT 6,10 

7005 PAUSE 30 <160> 
7010 GO SUB 9800 <244> 
7015 FOR a-1 TO 20: PAUSE 3: BEEP .008,-10: NEXT a <039> 
7020 FOR a=0 TO 31: PRINT AT 10,a; INK 6; "b" <095> 
7030 BEEP .008,-10 <047> 
7035 PAUSE 2 <168> 
7040 PRINT AT 10,a; INK 0;" " <090> 
7050 NEXT a <013> 
7070 FOR a=l TO 20: PAUSE 3: BEEP .608,-10s NEXT a <222> 
7080 PRINT AT 15,8; INK 7;"Herman is a bug who n 
ever stands still!" <025> 
7090 PRINT AT 21,9;"PRESS ANY KEY": PAUSE 0 <080> 
7100 CLS : PRINT ; INK 7;" In the following game you to 
ntrol Herman's movement by pressing key 5 to move him let 
t and key 8 to move him right. But be careful because Her 
man moves to HIS left or right whichmay not be the same as 
yours." <139> 

7110 PRINT " In the playing area Herman must eat the dif 
ferent. coloured food packages and avoid the lethal green 
squares which are covered with insecticide. You score fo 

r the packages eaten." <169> . 
7120 PRINT " At. screen three and higher Herman gains the 
ability to 'power up' a number of times. This .is done 
by pressing key P." <138> 

7130 PRINT " When powered Herman rushes forward and devours 
anything in hispath harmlessly and fruitlessly (i.e. no poi 

nts scored)." <006> 
7140 PRINT AT 21,9;"PRESS ANY KEY"; PAUSE 0 <006> 
7150 CLS : PRINT " Powering up also costs energy (your poin 
ts) to perform but is a useful way of clearing out green 
squares." <158> 
7160 PRINT The times he can do this per screen is a f 
unction of how many screens he has cleared:" <054> 
7170 FOR a* 14 TO 21: PRINT AT a, 11; INK 6; "Screen ";(a-U);A 
T a, 20;" " ;(INT < (a-11)/2) ) ; NEXT a <030 
7180 PRINT AT 21,9;"PRESS ANY KEY": PAUSE 0 <233> 
7190 CLS : PRINT AT 1,12; INK 4;"SCORING": PRINT OVER 1;AT 
1,12; I NK 5; "...... " < 098 > 
7200 PRINT AT 5,12; INK 2; BRIGHT 1;"C";AT 7-, 1=2; INK 1; BRIG 
FIT 1; " D" ; AT 9,12; INK 3; BRIGHT 1; " E" ; AT 11,12; INK 5;"F": F 
OR a=5 TO 11 STEP 2: PRINT AT a,14; INK 7;".—NEXT a <009 

";AT 9,18;"3";AT 11, 

7; " 

7210 PR I NT AT 5,18; I.NK 6; " 1 " ; AT 7, .18; 
18;"4" <117> 
7220 PRINT AT 15,8; INK 4; ; AT ,15,13; ; AT 15,10; INK 
or";AT 15,16;"-";AT 15,20; INK 2; FLASH 1;"DEATH" <166> 
7221 PRINT AT 21,9;"PRESS ANY KEY": PAUSE O: CLS <019> 
7222 PRINT AT 2,13; INK 5;"SUMMARY";AT 2,13; OVER 1; INK 2;" 
..< 117 > 
7223 PRINT AT 5,13; INK 4;"5 - LEFT";AT 7,13; "8 - RIGHT";AT 
10,13; INK 6;"P . POWER UP";AT 13,6; INK 5;"ANY KEY - ACCELE 
RATE" <255> 
7230 PRINT AT 21,2; FLASH 0; INK 7;"When yop're ready-press 
a key" <080> 
7240 PAUSE O <156> 
7250 INK 0: F/.ASH 0: BRIGHT 0: OVER O: RETURN <155> 
9000 STOP < 230> 
9600 REM **** DRAW SCREEN **** <121> 
9610 BORDER 0: PAPER 0: CLS : INK 4: PRINT AT 1 _ 
-1 i mTTininTi          ; AT 21,0; " —... ■»■■      .nnr.,.,,..*,,,,236 
9620 FOR A=2 TO 20: PRINT AT A,0; " i" ; AT A,31; NEXT A: IF 
sh~l THEN GO TO 9720 <240> 

9630 IF sh=2 THEN FOR A=2 TO 8: PRINT AT A, 15;"*"; NEXT a: 
FOR A=14 TO 20: PRINT AT A, 15:; : NEXT A: GO TO 9720 <249> 
9640 FOR A=2 TO 9: PRINT AT A, 10; " HI" ; AT A, 20; "18": NEXT A: FO 
R A=13 TO 20: PRINT AT A, 10; "18"; AT A, 20; "11": NEXT a <243> 
9645 IF sh=3 THEN GO TO 9720 <135> 

EN GO TO 9720 <142> ’ ■■■■■■■I 

9660 FOR A=11 TO 1 STEP -1: CIRCLE 123,83,A: NEXT A: IF sh=5 
THEN GO TO 9720 <124> 

9675 FOR A=5 TO 8: PRINT AT A,3;;"1»";AT A,28 : NEXT A: FOR 
A* 14 TO 17: PRINT AT A,3; " IIP"; AT A-, 28; "li,l :: NEXT A: IF sh=6 T 

HEN GO TO 9720 <099> 

9680 PR I NT AT 5,7; I NK 4; " ; AT 8,4; "Ml" ; AT 5,24; " ; AT 8,27; 
"II"; AT 14,4; "HB" ; AT 17,7; "im" AT 17,24; ; AT 14,27; " HI" ; AT'4,1 

9690 FOR A=5 TO 7: PRINT AT A, 13; INK 4; "HI"; AT A, 17; "HI": NEX 
T A:'FOR A-15 TO 17: PRINT AT A, 13; "HI"; AT A, 17; "W" : NEXT A: 
IF sh~8 THEN GO TO 9720 <185> 

»T 8,5; "H"; AT 10, 10; "M" i AT 11,8 
; AT 16,7;" IU" ; AT 10,20; " Nfl" ;.AT 12 
1 ■" ; AT 8,26; " fflffl" ; AT 14,26; " H8" ; AT 

(RND*29)+1 < 045 > 
b THEN GO TO 9730 

9700 PRINT A r 6,7; INK 4 is" ; A 
; "18" ;AT 12,1 0; "111" :: AT 14 ,5 "IU" 
,20; 1 'll"; AT 1 1,22;" 11";; AT ■6 ,24 [; ’ 
16,24; "111" 186 :> 

9720 FOR A=-1 TO 20 < 185; 
9725 INK 2 << :>59 ::••• 
9730 LET X-INT (RNI :>*i9) Li ■ET 
9740 IF ATTR ( X , Y) = -4 OR AT TV¬ C 
9750 PRINT AT X,Y; INK > ; ER I Gl 
9760 NEXT A : 186 > 
9770 INK 0 <: ?39> 
9780 RETURN < 227 > 
9800 REM **■*■) * UDt 5 ' s 
9810 RESTORE 9880 :: 041 > 
9820 FOR a=l.J£ 3F: "a" TO IJE SR "f "+• 
9840 READ ust ?r: POI ::E a, l tse r o: 
9860 NEXT a : :062> 
9880 DATA 36, , 66,1 26,2551, 25 12. 
9882 DATA 24, , 126,11; 19,60, 60 , 1( 39 
9884 DATA 0,: 102,24, , 255,i >0 24 , K 
9886 DATA ■•4,60,255,6< >-,60,1 24 
9880 DATA 0,: ?4,1 26 , , 21 9,2 >55 19 
9890 DATA 24, ,126,2S 55,231 , ,2 31 
9892 RETURN < 115> 

D <194 > 
: 194> 

,126,24 
<249> 
<014 > 
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Cheap Thrills 
Two great new games for the au¬ 
tumn from NTD ... and at £2.99 
each, you won’t find better value at 
any price! 

Froot Loop 
A challenging, exciting and original 
machine code arcade game. Blast 
your way through an amazing 60 le¬ 
vels of arcade action, collecting 
apples before they go rotten, and 
dodging deadly guards and blue 
boxes... all within a time limit! 
“Graphics are detailed and fast moving” CRASH MICRO 
“A Smash Hit... Value for money: 90% ” HCW 

MegaSub 
Command 

Defend your sub against over 300 
waves of attacking enemy fighters 
and bombers using your neutron 
laser (but be careful — it overheats). If 
the going gets tough you can crash 
dive — if you haven’t used up your air 
supply! An exciting machine code ar¬ 
cade game demanding quick reac¬ 
tions and nerves of steel! 
For all 48K Spectrums. Kempston 
joystick option. 

If your local dealer 
doesn’t stock NTD 
products, clip the 
coupon and mail 
today. 48 hr 
despatch. Lifetime 
malfunction 
guarantee. 

Send to NTD Software, PO Box 543, 
London SW6 5DS 
Here’s the money. 
Rush me Froot Loop □ @ £2.99 
MegaSub Command □ @ £2.99 

Name.. 
Address. 

BLANK CASSETTES 
Guaranteed top quality computer/ 
audio cassettes at great budget prices. 
Packed In boxes of 10 with labels, 
Inlay cards and library case. 
Prices include VAT, post and packing. 
□ fC5) £4.35 □ (C10]£4.40 
□ (Cl 21 £4.45 □ (Cl 5) £4.50 
□ (C30) £4.70 □(C60)£5.30 
□ (C90)£7.00 

BASF FLOPPY DISCS 
Prices of boxes of 10 
□ 5V4 Single side/ Single density £ 19.55 
□ 5V4 Double side/Double density £ 21.85 
□ 5V4 Double side/Quad density £_ 
DISC DRIVES 
Include Manual, Leads, Utilities Disc 
□ TEAC 55A 40 tracks - £139 each 
□ TEAC 55F 40/80 switchable D.S. - 
5)209 each 
Indicate quantity of each product required 
inboxes Free Delivery UK Only 
Cheque/P.O. enclosed for £_ 

NAME. 

ADDRESS.- 

PROFEMIOnfU 
(TlfiGnETKJ LTD 

Cassette House, 329 Hunslet Road, Leeds LS10 3YY 
FREEPOSTTel. (0532) 706066  

ASTROLOGY 
Special Introductory Offer 

vfor only £11.50 
A Starter Pack comprising 

A simple program to calculate a horoscope, an 
introductory booklet and 2 self-teaching pro¬ 

grams (how to interpret the horoscope) 
Your opportunity to learn a fascinating new sub¬ 
ject which has far more to offer than the simple 

Sun-sign astrology 

No previous knowledge required 
Many other programs available for the more ex¬ 
perienced astrologer including fully accurate na¬ 
tal chart calculations, 'full-size' printer chart 
wheel routine, progressions, transits, harmo¬ 
nics, synastry, midpoints, solar and lunar re¬ 
turns, etc, etc. Also further self-teaching and 

Synthesis programs. 

Please send me the astrology Starter Pack (48K 
Spectrum) 

I enclose a cheque/PO, U.K. for £11.50 (inc p&p). 
Outside UK add 50p 

or, I enclose a large sae for free catalogue of 
programs 

Name. 
Address.•. 

ASTROCALC (Dept CA) 67 Peascroft Road 
Hemel Hempstead, Herts HP3 BER tel: 0442 

51809 

NTD 
Software 
PO Box 543 
London 
SW6 5DS 
01 736 9009 
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Where do100,000 DP Managers 
obtain their computer supplies ? 

- From Inmac 
Better solutions for 
professionals-faster! 

These days, there are dozens of 
companies offering to supply your computer 
needs. They come — and they go. 

Yet more and more computer 
professionals are turning to Inmac for all their 
requirements. 

You don’t need a computer to work out why. 
Inmac are themselves truly professional in 

every aspect of their business. They don’t 
quote silly prices on loss-leaders — and make 
it up elsewhere. They provide competitive 
prices and top-quality service across the 
board. 

And everything carried must be quality. 
Inmac look after your bottom line — help you 
provide a more cost effective computer service 
over all. 

Inmac carries many products for leading 
name equipment like Centronics, DEC, Data 
General, Diablo, Hewlett Packard, IBM, NEC, 
Qume, Systime and Texas Instruments. 

In addition you get: 

*30 day risk-free trial, 

*12 months’ minimum replacement 

guarantee on most products. 

* Next day delivery and same day in the 

London area. 

Protect it! 

PRODUCT OF 
THE MONTH 

Your 5 star 
DEC 

cartridge service 

3 YEAR GUARANTEE 
30 day risk free trial Free Advisory Service 

Next day delivery Original DEC quality 

We also supply most other major 
manufacturers disk cartridges. Just call 

us to check your requirements. 

Your computer system is vital — 
and vulnerable. Inmac supply a whole range of 
safety and security devices from special fire 
extinguishers to clever security locks. 

Ring for our catalogue 
containing over 1000 
great ideas. 

{"'Of* 

09285 67551 or 017409540 
INMAC (UK) LIMITED INMAC (UK) LIMITED 
Dept SA, Davy Road, Dept SA, 16 Silver Road, 
Astmoor, London W12 7SG 
Runcorn, Cheshire, United Kingdom. 
WA71PZ United Kingdom. Telex: 924313 
Telex: 629819 

[FREE 
[to professional! 
computer users.1 

PRINT 
PERFECT 
Whatever the make, 
whatever the type of 
printer or typewriter, 
Inmac have the right 
ribbon for your needs 
Precision manufact¬ 
ured, with high 
yield and quality 
results. Print 
wheels? Ours are 
compatible with Diablo, 
Qume, Olivetti, etc. 

T SWITCHES 
You won’t find a larger range than Inmac — 
we supply everything from a simple two device 
switch up to the super sophisticated 
Auto-T-Switch which “speaks" to 
you and cues you 
automatically. 

CABLES AND CONNECTORS 
Just tell us what connections you need to make - 
we will supply your requirements from stock today. 
We can also custom build cables to your specifi¬ 
cation in only 5 days. Inmac prices can save you 
up to 20% and still give you 
next day 
delivery, no 
minimum order1 
and a 3 year risk-free 
guarantee. 

Get a better 
deal all round 
The products described on this page are 
just a tiny selection from the total Inmac 
range. If you see what you need here — 
phone us now and we’ll deliver it 
tomorrow or sooner. Just phone us and 
talk to our free advisory service — we’ll 
do our best to help meet your needs. 

Name. 

Title_ 

Company _ 

Address. 

__ Postcode _ 

Telephone No._ 

My computer system is_ 

INMAC (UK) LIMITED | 
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THE SOUNDS 
OF BATTLE 

WANTED TO ADD MORE ROAD TOYOUR ASTRO GAMES?WE 
PROVIdFsOME SPACED-OUT SOUND EFFECTS ROUTINES. 

aps, zooms, launchings, landings, rapid fire 
and menacing music — all essential ingre¬ 
dients of an all action, fast-moving space 

arcade game. The trouble with including sound 
effects in your own programs is the time it can take to 
get them just right. Trial and error can take forever, 
so this article features a program to generate all action 
space sounds, and how to include them in your own 
work. 

Two programs are listed — Fig. 1 for 48K 
Spectrums, and Fig. 2 for the 16K version. The 
sounds produced are slightly different for the two 
computers, and if you run them you will hear the 
following effects: a missile being fired, including the 
whine of it in flight and an explosion; a second missile 
being fired; the high pitched engine noise of a distant 
spacecraft; the rapid fire of missiles in space; more 
rapid fire; a spaceship landing; menacing music; a 
spaceship taking off, including engines warming up; 
the landing of a large spacecraft; a landing of a second 
spacecraft; the second spacecraft taking off. 

Of course, when you add the sounds to your own 
programs they can be made in any order and at any 
time; this selection is just to give you an idea of what 

1 REM SPACESNDS 48K VERSION 
2 CLEAR 64099 s REM set. RAMTOP 
3 DATA 38,7,37,0,0,0 
4 DATA \R4,86,204,201,14,0 
5 DATA 203,130,234 , .121 , 5G, 99 
6 DATA 23 4,50,105,254,6,255 
7 DAT A 62,7,211,254.62,755 
8 DATA 61 ,254,0, 1941106,254 
9 DATA 62,23,211,254,5,194 

1o DATA 100,254,12,121,234,30 
1 t DATA 194,88,254 , .195,78,254 
12 DATA 27,10,21,O,0,207 
13 DATA 149,254,30.t,29,O 
14 DATA 0,194,140,254,195,132 
I 3 DATA 254,201 
1.6 LET T«0 
17 TOR T«6!5JOO TO 65173 
1.8 READ Xs POKE l,<: LET T«T + X 
20 NEXT T 
22 IF T- >9020 THEN PRINT “ERROR IN DATA" 
23 IF TO9020 THEN STOP 
24 1. ET BOEDERCOLQUR-7 s REM 0 TO 7 
25 POKE 651.25, BORDERED!.. OUR 
26 POKE 651 37 , RORDERCOI. 01JR+16 
29 GO TO 100 
30 REM ----..-.. 
31 POKE 65101, VAL At U TO 3) 
32 POKE 65155, VAL. AT (4 TO 6> 
33 POKE 65111,VAL AT(7 TO 9) 
34 POKE 65147,VAL AT<10 TO 12) 
35 RETURN 
36 GO SUE 31 
39 LET M--TJSR 65100: RETURN 
39 REM  .••— ..- - 

100 LET A * « " 002020001100 " 
101 GO SUB 36 
108 LET A#**"002010001100" 
109 GO SUB 36 
112 LET At-"020001075080" 
1)3 GO BUB 36 

to expect. For nearly all of these sounds there is a mix 
of a high-pitched background noise and a much lower 
pitched main noise. The Spectrum cannot produce 
sounds simultaneously, but the effect can easily be 
achieved by switching very rapidly from one sound to 
the other. This method adds realism, in particular the 
landings and launchings include the sounds of a 
powerful engine accelerating and decelerating. 

The procedure to add any of the above sound 
effects to your Basic programs is quite simple, just 
work through the following stages. 

The first statement in your program should be 
CLEAR 64099 (or CLEAR 31885 for 16K owners): this 
sets RAMTOP to allow for the machine-code programs 
to fit above it. A few lines of Basic are required to 
POKE 74 decimal numbers above RAMTOP (see lines 
3 to 30 of Spacesnds). 

Include the two Basic subroutines to generate 
sounds (see lines 30 to 39 of Spacesnds). 

Now, whenever you want a sound effect, include 
two lines of Basic in the following way: 
LET S$= “AAABBBCCCDDD” 
GOSUB 36 

Replace AAA with the number of bursts required, 

.116 LET At- "040040001030 " 
117 BO SUB 36 
120 LET AT-"040100001020" 
121 GO SUB 36 
200 LET AT-"002200001020" 
201 GO SUB 31 
202 FOR TO 50 
203 POKE 65147,1 
204 LET M-USR 65100 
205 NEXT Is PAUSE 10 
207 LET AT- "05001000 1 02044 
208 GO SUB 31. 
209 FOR I-20 TO IS STEP -1 
210 POKE 65147,1 
211 LET M-USR 65100 
212 NEXT Is PAUSE 10 
250 LET AT-"006010001060“ 
253 GO SUB 31 
254 FOR 1-50 TO 20 STEP ~1 
256 POKE 65147,1 
255 LET li-USR 651.00 
260 NEXT Is PAUSE 10 
300 LET AT-1400 2010001.040 " 
301 GO SUB 31 
302 FOR I-2 TO 60 
304 POKE 65155,1 
306 LET M-lJSft 65100 
308 NEXT Is PAUSE 10 
500 LET AT-"002010001020" 
501 GO SUB 31 
502 FOR 1*2 TO 255 
504 POKE 65155,1 
506 LET M-USR 65100 
507 NEXT Is PAUSE 10 
508 LET AT- “00201.000i020" 
509 GO SUB 31 
512 FOR 1*255 TO 2 STEP -1 
513 POKE 65155,1 
514 LET M-USR 65100 
516 NEXT I 

plus one. The number can be from 0 to 255, but must 
be typed in the form of three digits (for example, type 1 
as 001 or 12 as 012). If you type in 015, for example, 
you will get 14 burst of the sound. The other three 
numbers, BBB, CCC and DDD, are typed in a similar 
format to AAA. BBB affects the frequency of the 
sound, a larger number slows it down. The last two 
numbers determine the start and finish of the sound. 
CCC must be less than DDD, and the larger the 
difference between the numbers, the longer the 
sound will last. 

It is important to remember that A$ must be 
exactly 12 digits long. We suggest that when you start 
using this program that sounds are kept short, just so 
you don’t blow your eardrums listening to the 
high-pitched scream of an intergalatic megamissile 
exploding in your head, and taking ten minutes to do 
it. For missiles and the like, the above two lines 
should suffice (along with the statement LET M=USR 
65100, which generates the sound), but for a more 
controlled and complicated sound, such as the noise 

of a spacecraft landing, a short routine is 
needed — 

Programming 
LET A$=“AAABBBCCCDDD” 
GOSUB 31 
FOR I = start TO finish 
POKE 65147,1 
LET M = USR 65100 
NEXT I 

[as above] 
[to process A$j 

[enter numbers] 
[or POKE 65155,1] 

[generate sound] 

For the 16K Spectrum change the numbers 
65147,65155 and 65100 to 31933, 31941 and 31886 
respectively. The examples in the Spacesnds listing 
should help clarify the procedure. 

These programs are compatible with the Movearea 

utilities (listed in this issue on page 39) that enabled 
easy moving of your drawings. By co-ordinating 
movements and sounds, very realistic scenes can be 
animated. All that now remains to be done is for you 
to write an exciting, zappy new game — and send us a 
copy! 
By Stephen Fowler, a computer programmer. 

REM SPACESNDS 16K 
CLEAR 31885: REM set RAMTOP 

3 DATA 38,2,37,0,0,0 
4 DATA 194,152,124,201,14,0 
5 DATA 205,196,124,121,50,165 
6 DATA 124,50,171,124,6,255 
7 DATA 62,7,211,254,62,255 
8 DATA 61,254,0,194,172,124 
9 DATA 62,23,211,254,5,194 

10 DATA 166,124,12,121,254,50 
11 DATA 194,154,124,195,144,124 

12 DATA 22,10,21,0,O,202 
13 DATA 215,124,30,1,29,0 
14 DATA 0,194,206,124,195,198 
15 DATA 124,201 
16 LET T-0 
17 FOR I=31886 TO 31959 
18 READ X: POKE I,X: LET T«T+X 
20 NEXT I 
22 IF T08316 THEN PRINT "ERROR IN DATA" 
23 IF T-08316 THEN STOP 
24 LET B0RDEEC0L0UR=7s REM 0 TO 7 
25 POKE 31911 ,, BQRDERCOLOUR 
26 POKE 31923,B0RDERC0L0UR+16 
29 GO TO 100 
30 REM ----—---— 
31 POKE 31887,VAL ATU TO 3) 
32 POKE 31941,VAL AT(4 TO 6) 
33 POKE 31897,VAL AT(7 TO 9) 
34 POKE 3.1.933, VAL AT (10 TO 12) 
35 RETURN 
36 GO SUB 31 
38 LET M-LISR 31886 s RETURN 

39 REM ------—--- 
100 LET AT~"002001001100" 

101 GO SUB 36 
108 LET AT-"002006010100" 
109 GO SUB 36 
112 LET AT="020001075080" 
113 GO SUB 36 

116 LET AT="040040001030" 

117 GO SUB 36 
120 LET AT— "040100001020" 
121 GO SUB 36 
200 LET AT-"002100001020" 
201 GO SUB 31 
202 FOR 1=2 TO 50 
203 POKE 31933,1 
204 LET M=U8R 31886 
205 NEXT Is PAUSE 10 
207 LET AT="100021003120" 

208 GO SUB 31 
209 FOR 1=15 TO 13 STEP -1 
210 POKE 31.933, I 
211 LET M--I.JSR 31886 
212 ME XT Is PAUSE 1.0 
250 LET AT*"005010001200" 
253 GO SIJB 31 
254 FOR 1=50 TO 25 STEP -1 
256 POKE 31933,I 
258 LET M=USR 31886 
260 NEXT Is PAUSE 10 
300 LET AT="002010001040" 
301 GO SUB 31 
302 FOR 1=2 TO 60 
304 POKE 31941,1 
306 LET M=USE 31886 
308 NEXT Is PAUSE 10 
500 LET AT®"002010001020" 
501 GO SUB 31 
502 FOR 1=2 TO 61 
504 POKE 31941,1 
506 LET M=USR 31886 
507 NEXT Is PAUSE 10 
508 LET AT®"002010001020*’ 

509 GO SUB 31 
512 FOR I=&3 TO 2 STEP -1 

513 POKE 31941,1 
514 LET M=USR 31886 

516 NEXT I 
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Please send me by return of post, Paranoid Pete for the: 

Please tick appropriate box 

BBC Model B □ at £7.50 inc P8.P 

SPECTRUM 48K □ at £5.50 inc. P&P. 

I enclose a cheque'postal order for made payable to 
UBIK Software. 

Name . 

Address .. 

Dealers & Stockists enquiries welcome. J 
Send to: Ubik Software, 66 Rothwell Road. Gosforth, 
Newcastle upon Tyne, NE31UA. Tel: (091) 284 0044. 

ORDER 

Available soon for 
Commodore 64 & 
Amstrad CPC464 

the Key to Spectrum Machine Code Success. 
Picturesque's machine CODE SYSTEM Is used and recommended by professional software writers, vet the excellent 

documentation and the friendly, easy-to-use programs have been highly recommended for beginners. 

You willonly buy one Machine Code System(so buy the best,the one the professionals use. 

NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 

MSB* 
ASSEMBLER 
Completely self-contained 
with its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 
and auto tabulation make this 
one of the fastest and easiest 
Assemblers to use. 5- 
character label names. 
Decimal, Hex or ASCII 
constants, save/load/ 
VERIFY both the listing and 

■ Machine code to cassette/ 
! MICRODRIVE/NETWORK. 

Assemble from cassette or 
Microdrive into memory for very 

large programs, customise to most centronics 
printer interfaces, or RS232 (with interface 1) for 80 column 
printout. FAST ASSEMBLY — Ik of code in 7 seconds. 
Assembler Directives:- ORC, end, defb, defw, defm, EQU, 
defl. (Microdrive and centronics facilities Aa p A 
only operate with, 48K machines.) ^>< 

INCL. VAT & P&P. 

H SeESUS—'' 

A MACH***6 jpifcnjjl 
f U c8oe 

syStem 

MONITOR 
The ideal tool to help the 
beginner get started, yet it 
contains all the commands for 
the experienced programmer 
to run and de-bug machine 
code programs, inspect and 
alter memory contents in 
Hex or ASCII. Breakpoints and 
full Register display. NOW 
WITH SINGLE STEPPING 
through RAM or ROM. 
Disassemble any part of 
memory, RAM or ROM. Dec- 
Hex-Dec number converter. 
Printer output to zx 

printer or via RS232 (with 
Interface 1) or customise to 

most centronics printer interfaces. General memory 
management commands include Hex dump, insert, 
Delete, Fill and Move. Can reside in memory with the 
Assembler (48K machines only) to give a complete 
Machine Code programming system. 50 

Programs supplied on cassette with option to Save onto Microdrive (cartridge not supplied.) INCL. VAT & P&P. 
Existing owners can obtain the new programs by returning the cassette only to Picturesque, along with a cheque/P.O. for 
_£1.50 per program (inc. vat & P&P). New cassettes will be supplied by return of post._ 
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Available from the "SPECTRUM” chain of stores, branches of John Menzies and all good computer 
shops, or by mail order by sending cheque/PO to: 

PICTURESQUE, Dept. No: SA, 6 Corkscrew Hill, west Wickham, Kent, BR4 9BB. Send SAE for details. 
i 
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MOVING 
PICTURES 

Programming 

WE PROVIDE HINTS AND ROUTINES TO ANIMATE YOUR 

GROOVY GRAPHICS CREATIONS. Whether you see. a missile glide through the 
air or an animal trot across the screen, 
smooth animation is one of the main 

features that makes a program look professional. 
Moving a figure one character position at a time is 
sometimes acceptable but tends to look jarred, 
(especially in comparison with a figure moving one 
pixel at a time). 

On the Spectrum the screen is made up of 32 by 24 
character squares, each square being 8 by 8 pixels in 
size, and this article explains how to move any 
drawing of this size or more smoothly round the 
screen. By typing in the program supplied in Fig.'s 1 
and 2, you can achieve smooth movement of your 

drawings from a Basic program, without having to 
write a single line of machine-code. As letters are 
simply small drawings, text can be moved using 
exactly the same procedure. 

To create the drawings in the first place a 
commercial graphics development package could be 
used, or your own Basic program—or better still, the 
graphics design program listed in the May 1984 issue 
of Computer Answers. Having finished the artworks, 
the procedure to introduce animation into the 
program is as follows (note that numbers given are for 
the 48K Spectrum, the 16K values follow in 
brackets): 
O Type in the Movearea program — in Fig. 1 — ► 

W 
W, 1 CLEAR 

2 LET T 
3 FOR I 

6 

7 
9 

10 
11 
12 
13 
14 

15 
16 
18 

20 

24 
26 

28 

STOP 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 
34 

36 
38 
40 
42 
44 
46 

48 
50 

52 

54 
56 

58 

60 

62 
64 
66 

68 
70 

72 
74 
7 6 
78 
80 
82 
84 
86 
88 
90 

92 
94 

1 00 

DATA 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

102 DATA 
i* 50000 104 DATA 
'=0 106 DATA 
>64600 TO 65099 108 DATA 
X: POKE I,X: LET T=T+X 1 10 DATA 
I .1 12 DATA 

: >59504 THEN PRINT "DATA ERROR" 1 14 DATA 
: >59504 THEN STOP 1 16 DATA 
"MOVEAREA"CODE 64600,500 1 18 DATA 

"now MOVEAREA" 120 DATA 
"is saved on tape." 122 DATA 

124 DATA 
243,205,95,252,251 126 DATA 
201,0,205,44,254 128 DATA 
O A T r> A n/in '-kcrmr ^•7? *-• y t 9 ? J 130 DATA 
1,8,8,197,42 132 DATA 
75,255,126,230,252 134 DATA 
32,2,193,201,126 136 DATA 
50,165,254,205,171 138 DATA 
252,53,165,254,23u 140 DATA 
3,202,188,252,61 142 DATA 
202,15,253,61,202 144 DATA 
97,253,61,202,210 146 DATA 
253,58,165,254,230 148 DATA 
248,32,10,42,75 150 DATA 
255,35,237,99,75 152 DATA 
255,24,202,58,165 154 DATA 
254,214,4,50,165 .156 DATA 
254,24,206,58,164 ' 1 58 DATA 
254,71,197,71,197 1 60 DATA 
71,16,254,193,16 162 DATA 
249,193,16,244,201 .164 DATA 
6,8,197,5,237 1 66 DATA 
91,77,255,122, .128 168 DATA 
87,213,58,81,255 170. DATA 
71,197,123,214,1 172 DATA 
95,213,221,225,58 174 DATA 
83,255,198,1,71 176 DATA 
221,203,0,38,48 1 78 DATA 
4,221,203,255,198 180 DATA 
221,35,16,242,193 182 DATA 
16,2,24,14,209 184 DATA 
123,198,32,95,48 186 DATA 
4,122,198,8,87 188 DATA 
213,24,209,209,193 1 90 DATA 
16,191,193,16,9 .1.92 DATA 
58,77,255,61,50 .1 94 DATA 
77,255,6,8,197 196 DATA 
195,144,252,6,8 198 DATA 
197,5,42,77,255 200 DATA 
124,128,103,229,58 202 DATA 
81,255,71,197,58 204 DATA 
83,255,198,1,71 206 DATA 
22,0,90,22,0 208 DATA 
203,62,48,2,22 210 DATA 
T 28,126,131,119,35 DATA 

214,32,95,48,4 

122,214,8,87,24 
10,123,198,32,95 

48,4,122,198,8 
87,213,197,122,246 

7,103,123,214,32 
111,48,4,124,214 
8,103,6,8,197 
213,229,56,83,255 

71,26,119,28,44 
16,250,225,209,107 
98,20,193,16,235 
193,209,16,203,58 
“3,255,71,54,0 
4,16,251,193,1 
1,79,32,20,237 

193 
83 
44,.u,_1,i(_,,lil 

61,79,32,20,237 
91,77,255,123,214 
32,95,48,4,122 

214,8,87,237,83 
77,255,14,8,197 

195,144,252,237,91 
.,,255,58,83,2 

71,197,24,2,19 

19,213,38,0,58 
•=;«=: a i c 

19,213,38,0,58 
8.1.255.7.1.4.197 

24.11.197.123.198 
32,95,48,4,122 

198,8,87,122,230 
248,87,6,8,24 
1,20,108,26,103 

125,18,16,248,193 
16,226,209,193,16 

209.193.121.60.79 
214,16,32,20,237 
91.77.255.123.198 

32,95,48,4,122 
198,8,87,237,83 
77,255,14,8,197 

195.144.252.58.80 
255,203,39,203,39 
203,39,203,39,203 

39,38,255,46,79 
134,50,77,255,58 
80.255.230.24.198 
64,50,78,255,201 

The data statements in 
Fig. 7 are a machine 
code program. Type 
them in carefully! 

51 
SINCLAIR ANSWERS 



Programming 

Try varying some of the 
values, such as HEIGHT 

and LENGTH to get a 
better idea of what 

Movearea can perform. 

and RUN it. When asked to start the tape recor¬ 
der and press and key, do so and this will save a 

machine-code program called Movearea on the tape. 
O Now write your own Basic program. The first line 
should be CLEAR 50000 (CLEAR 29000). This 
command resets RAMTOP allowing memory space for 
the machine-code routines and also for some dra¬ 
wings. Memory addresses 50001 to 64511 (29001 to 
31743) can be used to store pictures. The program 
Store, also listed in the May issue of Computer 
Answers, will help you do this. 
O After the CLEAR command, the next statement 
should be LOAD ““CODE, which loads in the 
Movearea program. The example program Demo in 
Fig. 2 should help clarify the procedure. 
O As a convention, your Basic program should start 
at line 200, so include the statement GOTO 200. 
O The subroutine in lines 4 to 11 of the Demo 
program feeds parameters to the Movearea program, 
to set the pictures size, co-ordinates, and speed of 
movement. Type in these lines exactly as they are in 
the Demo program, as the actual values are set later on 
in your Basic program. 
O The next thing to do is to work out the sequence of 
movements you wish the drawing to go through. This 
is added to the program in the form of a list of decimal 
numbers. Use the table in Fig. 3 to work out what 
these numbers should be. For example, if the 

LOAD "CODE 

8 
9 

10 
11 

12 
13 

CLEAR 50000s 

GO TO 200 

POKE 65355,0: POKE 65356,^ 

POKE 65188,DELAY 
POKE 65361,HEIGHT 

POKE 65363,LENGTH 

POKE 65360,Y 
POKE 65359,X 
LET M=USR 64612 

RETURN 
REM - 
REM movement sequences start here 

14 REM --- -— 

17 POKE : 64512,20*4: 1 REM LEFT 

18 POKE ; 64513,20*4+3 : REM DOWN 

19 POKE ; 64514,20*4+1 : REM RIGHT 

20 POKE : 64515,20*4+2 : REM UP 

21 POKE : 64516,0 

RETURN 

xl . t\tr„n 

25 POKE : 64512,5*32+3 : REM DOWN 

26 POKE i 64513,3*32: REM LEFT 

34 
199 
200 
201 
203 
204 
205 

•206 

208 

209 
210 
211 
212 
214 

215 

POKE 64514,6*32+1s REM RIGHT 
POKE 64515,3*32: REM LEFT 
POKE 64516,5*32+2: REM 3 IJP 

POKE 64517,0 

RETURN 

REM space lor more 
REM movement sequences 

BORDER 5 
PRINT AT 10,10;"*" 
LET LENGTH=4: LET HEIGHT-4 

LET Y=10: LET X=8 
LET DELAY-20 
GO SUB 17s GO SUB 4 
REM ---------- - - - 

PAUSE 50s CL..S : LIST 201 
LET LENGTH=15: LET HEIGHT-5 

LET Y-7: LET X = 10 

LET DELAY=1 
GO SUB 25: GO SUB 4 

PAUSE 30: GO TO 214 
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drawing should move 5 pixels up, the number to 
enter is 5x4 + 2 = 22. These numbers are POKEd into 
successive locations in memory, starting at location 
64512 (31744), and terminating in a zero. The 
movement sequence should not go beyond the 
address 64599 (31885). Note that none of the 
numbers poked should be greater than 255, as this is 
the maximum a byte can hold. 
O The movement sequence subroutine in your Basic 
program should be terminated by a RETURN. 
O Your program starts from line 200, and when a 
drawing is to be moved, the following lines of Basic 
should be included: 

LET LENGTH =L 

LET HEIGHT=H 

LET DELAY=D 

LET X=x 
LET Y=y 
GOSUB 25 : REM set up movement sequence 

GOSUB 4 : REM move the drawing 

Note that L and H are the length and height of the 
drawing in character sequences; x and y are the 
co-ordinates of the top left hand corner; x can be 
anything from 0 to 31, and y can be from 0 to 23 (0,0 is 
the top left hand corner of the screen); D is any 
number between 1 and 255, which determines the 
speed of movement. If D is set to 1 then the 
movement is fast, if it is 50 then it is quite slow, 255 
gives very slow movement. 

And that’s just about it! Remember to save your 
program to tape before typing RUN just to be on the 
safe side. The computer will crash if you try to move a 
drawing down off the bottom of the screen, but if you 
move one off one side of the screen, it will reappear at 
the other side. The computer should not crash if a 
drawing is moved off the top of the screen, but the 
drawing will not reappear at the bottom. So, in 
general, be very careful about moving any picture off 
the screen. 

When running your program for the second (or 
subsequent) time, type RUN 2 rather than RUN. This 
will avoid having to wait for the Movearea program to 
load, as it should still be there (unless your program 
inadvertantly trampled all over it). 

This is all you need to get going simple smooth 
movement, but there are a few limitations of the 
system that should be pointed out: first, it is only 
possible to move one drawing at once; and second a 
moving drawing will delete whatever is underneath 
it, so drawings cannot be moved over the top of one 
another. Very occasionally a drawing may split when 
changing direction. To correct this try altering the 
movement sequence slightly, or move a larger area of 
the screen. 

The next stage is to add colour. To start off with it 
is probably best simply to stick with blank INK on 
white PAPER. Colours have to be set for one character 
position (fore and background colour), it is not 
possible to set the colour of one individual pixel. This 
makes full colour animation difficult, with some of 
the strange changes in colour that you see when 
playing some commercial games programs. The June 
‘84 issue of Computer Answers explains the programs 
more fully. 

In addition to GR3 and Store from the May issue 
Movearea is also compatible with the 48K version of 
the Missile machine-code program from the June 
issue and the Spacesnds program also listed in this 
issue on page 48. To make the 16K versions 
compatible, alter the 16K version of Missile by 
subtracting 240 from every number over 32198 in he 
program Mslmkr. 

To achieve smooth animation, rather than just 
smooth movement the drawing can be altered using 
the GR3 program listed in our May issue. To move, 
for example, a walking figure across the screen with 
the y co-ordinate fixed and the x co-ordinate Varying, 
the following loop should be implemented: 

Initialize X and Y co-ordinates; 
Draw a figure with legs apart at position 
X,Y; 

Move a block of the screen (starting at X) 

Loop: 

right by one character square; 
LET X=X+1 
Goto Loop 

These utilities should take a lot of the drudgery out 
of programming your own games, so you can 
concentrate on the creative element. The important 
aspect of them is that you can take advantage of the 
speed of machine-code, without having to write a 
single line of it. 

By Stephen Fowler, a computer programmer. 

Programming 

If s = number of squares that are to be moved, then POKE the following values: 

Direction 
Left 
Right 
Up 
Down 

Number 
S x 32 
S x 32 + 1 
S x 32 + 2 
S x 32 + 3 

If P — number of pixels that are to be moved, then POKE the following values: 

Direction 
Left 
Right 
Up 
Down 

Number 
P x 4 
P x 4 4 1 
P x 4 + 2 
P x 4 4 3 

Example: if the drawing is to be moved three character squares up followed by two pixels left, then the two 
numbers that would need to be POKEd are 98 and 8. 

The programs listed in 
Fig.s 7 and 2 are for the 
48K Spectrum. If you 
require 7 6K listings send 
us an SAE marked T 6K 
Graphics' at our usual 
address, and we will 
forward 7 6K versions to 
you. 

Bring your computer alive 
with a Jessop Untie - 
the radio-controlled robot. 

The principle of teaching very young 

children fundamental computing through a 

Jessop Turtle has long been recognised and this 

view is endorsed by research at the 

Massachusetts Institute of Technology and at 

Edinburgh University and is already used in 

hundreds of British primary schools. 

The abstract computer program becomes a 

visible, concrete reality through the Jessop 

Turtle: quickly learned, easily assimilated and 

exciting to operate. 

And two new sets of developments further 

enhance the Turtle to increase its capabilities 

and application as a teaching aid. 

• The new remote radio-controlled Turtle 

(two-way to direct and confirm comands) is no 

longer restricted by an umbilical cord: and 

children cannot interrupt the process with their 

bodies as would happen with infra-red control. 

• The availability of full Logos for the 

Sinclair Spectrum and the BBC micro will 

open up new worlds for Turtles - and their 

users. It will be possible to experiment with 

Turtle speech and vision without needing to 

learn a new language. 

The Jessop Turtle has a whole range of uses: 

• As an introduction to computing for 

children and adults: the logical, direct process 

allows quicker understanding of programs and 

provides 'proof in action' for experimental 

programming. 

• In the secondary school, it can provide 

low-cost, efficient entry to robotics. Its optical 

encoders, which tell the computer how far the 

Turtle has travelled or whether the pen is raised 

or ready to trace its path, are similar to those 

used in industrial robots. 

• Secondary school students will turn the 

machine code program, used to control the 

Turtle, into the basis for a series of experiments 

and exercises in machine code programming 

and robotics. 

• Because of its extreme accuracy, the Turtle 

can produce wall charts, 

maps and drawings. 

• In the Jessop Turtle, not I ‘ 

only is everything visible | Address. 

I The Jessop TUrtle 

r, 

through its clear 'shell', but the hardware and 

software is designed for further investigation. 

• And the Turtle is being constantly 

upgraded: during the next year, you'll be able 

to add vision, speech and range-finding sensors 

to further your understanding of robotics. 

The Jessop Turtle at a special summer 

discount price has never given better value. 

And a Turtle bought now can be enhanced, as 

developments occur, with conversion kits. 

(You can even convert your existing Turtle 

from umbilical cord to remote-control.) And 

Jessop Turtles can now be driven from Sinclair, 

Atari, Apple II, RML, Acom/BBC, 

Commodore and IBM micros. Another reason 

why Jessop Turtles knock the spots off their 

rivals. 

Please complete and return this coupon with your 
cheque for £182.27 (£155 + £3.50 P& P + VAT 
£23.77) to get your Jessop Turtle at the special 
Summer Offer Price. Schools & EA's need not send 
money: simply complete the coupon and return it 
with your official order. 

Name. 

Jessop Microelectronics Limited, Order No. (Schools & EA's) or Cheque No. 

What Micro do you have?. 

Disc or Cassette based?.. 

Do you have Logo software?.YES/NO 

Received and understood!' 
J 
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The uniqL^Tbrbo interface from Ram gives you all these 

features - and more - in one unit: Ram Electronics (Fleet) Ltd, 106 Fleet Road, Fleet, Hampshire 

sgs A variety of interfaces including Rom cartridges, two 9-way D plugs GU138PA. 
forstandard joysticks, PLUS full expansion busatrear. _ 

* Compatible with Kempston and Protek protocols. 

% Works with latest Quickshot Mk II auto rapid-fire joysticks! 

* Choice of Rom cartridge or tape cassette software, 

sf: Instant program loading with cartridge software. 

& Built-in power safety device - unique to Ram Turbo. 

sH Full one year guarantee. 

ifs Immediate availability - 24 Hr despatch on receipt of 

PO./ credit card details (cheques- seven days). 

s£ Incredible value -only £22.95. 

So don’t wait around - simply complete 

the coupon and send it to us today. 

Please send me: 

Spectrum Turbo Interface® at £22.95 
+ £1 p+p (overseas orders £3 p+p) 

Quickshot 11 JoysticKs) at £9.95 — 
(Only when purchased with Turbo - normally £12.95 + £.1 p+p) 

I enclose cheque/postal order or charge my Access/Visa for: £. 

Name- 

Address 

To: Ram Electronics (Beet) Ltd, 106 Beet Road, Beet, Hampshire GU13 8RA 
SA1 

TURBO Trade and export enquiries welcome. 

Castle of Dreams »»5 
Tired of arcade games ? Don't fancy a three month adventure ? Want something a bit more thought provoking ? 

Then pit your wits against the Magician Klingsor and save the world from his evil 

A different type of program from Widgit designed for grown ups and those who feel it 

^Adventure Playground 
Two absorbing explorations for juniors £7-95 

• Games you can play over again; never the same ones twice • 

Other titles from WIDGIT: THE HUMPTY DUMPTY MYSTERY £6 25 PATHFINDER £5 95 
ALPHABET COUNTING. SHAPE SORTER & ADDING & SUBTRACTING £5 25 each 
Also QUICK THINKING & LOOK SHARP published by MIRRORSOFT 

WIDGIT SOFTWARE is available from 

48 DURHAM ROAD, LONDON N2 9DT 
and from WHSMITH $ 

and your usual computer shop 

BE ON TARGET 
WITH THE STACK LIGHT RIFLE 

MARKETING DIVISION 
290-298 DERBY ROAD 
BOOTLE 
LIVERPOOL 
L208LN 

24 hrs service 051-933 5511 

48KSPECTRUM 
3 GAMES FREE ONLY 

SINCLAIR ACCESSORIES 
STACK LIGHT RIFLE (48K Spectrum only) £29.95 
SPECTRUM DUSTCOVER £1-50 
ZX81 WALLET £100 ? 
SINCLAIR QL DUSTCOVER £2.00 ■ 
SPECTRUM TOUGHENED JOYSTICK £8.95 
(with UNBREAKABLE pivot for longer life) 
WORKS WITH KEMPSTON/SINCLAIR JOYSTICK INTER-" 
FACE OR ANY JOYSTICK INTERFACE WITH CBM/ATARI ■ 
CONNECTORS. 
JOYSTICK AUTO-FIRE ADAPTER - 
for the serious games player 

£29.95 (Inc.VAT) 

STACK 100 PRODUCTS ARE AVAILABLE FROM SELECTED BRANCHES OF: 
W.H.Smith, Greens at Debenhams, John Menzies, Dixons, Spectrum Dealers, 
Lightning Dealers, Prism Dealers, Makro. 

Please send me a Free brochure, price list and 
the address of my nearest stockist. 

Name. 

Address. 

£4.95 __ 

ALL PRICES INC. VAT ■ E. & O.E. 
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EVEN THE PRICE, 
WILL KEEP YOU IN 

THE BLACK 
This sleek, black Microvitec CUB medium resolution 

colour monitor has been designed to be totally compatible 

with the Sinclair Q.L. An ability to display 85 column text is 
combined with outstanding graphic capabilities -at a price 

that won't break the bank. _ 

Specification 
Model: 

CUB 1451/DQ3 
14"Q.L Monitor 
RGB TTL input 

Tube Resolution (pixels) 
653(H) x585(V) 

Dot Pitch 0.43mm 
Bandwidth 18 MHz 

Also available in Standard Resolution 
version for only £225inc. VAT. 

BLOURDI 
Microvitec PLC,Future^ Wty BolilngRoad, Bradford^ BD4 rTLTWest Yorkshire^ Teh 10274) agOOIIJelex: 517717^ 

Programming 

TURNING TO 
TURTLE 

TURTLE GRAPHICS ARE ONE OF THE QL'S GREATEST ASSETS— 

BUT WHATARE THEY,AND WHAT CAN THEY DO? The number of powerful and unusual features 
contained within the Sinclair QL is so long that 
it can give you a headache just reading the 

manual. Trying to think of all the clever things you 
could do if only you grasped this or that point a little 
more clearly is almost guaranteed to send you to bed 
early with a couple of Panadols. 

Part of the problem is that it’s frequently impos¬ 
sible to ‘translate’ standard techniques from other 
machines because there are no direct, (or even 
indirect) equivalents, so here we’re going to intro¬ 
duce some of the more unusual features of the QL via 
some turtle graphics, which are at once easy to think 
about and remarkably powerful! 

For those unfamiliar with the ideas of turtle 
graphics, we’ll start with a brief description of the 
principles of drawing pictures with a turtle. The 
turtle is an (imaginary) animal, which can, on 
command, be moved around the screen. It has a pen 
slung beneath it which can be lifted (PENUP) so that it 
doesn’t draw a line when it moves, or dropped 
(PENDOWN) when we want it to show where it’s 
been. The turtle adopts the standard navigational 
notation and can be given a heading (told which 
direction to face) with the command TURNTO. 
TURNTO 0 will make it face right, TURNTO 90 will 
point it up, TURNTO 180 will head it left, and so on. 

The command TURN will move it through a 
number of degrees from its current heading, thus 
TURNTO 90: TURN 20 would give it a final heading of 
110. The command MOVE will move the turtle in a 
straight line on its current heading, finally POINT can 
be used to set the turtle down wherever you want on 
the screen. These are the only turtle commands in 
SuperBasic and some of them are slightly different 
from those on other turtle systems. 

Now to drawing something on the screen. On the 
QL, you draw something in a window which may be 
anywhere on the screen and may, occupy any portion 
of it. This is linked to an output command by means 
of a channel. Fortunately we don’t have to worry 
about this to start with, because the QL sets up 
default conditions. So far as we are concerned, the 
default window is the whole screen organised as a 
conventional graph, with a y scale of 0-100 and an x 
scale of 0-166, linked to channel 1. 

First we need to place the turtle at an arbitrary 
point in the window, say near the centre, facing in a 
particular direction, say right. We may want to repeat 
this operation frequently so we write it as a 
procedure: 
1000 DEFine PROCedure centre 
1010 POINT 83,50 
1020 TURNTO 0 
1030 END DEFine centre 

This kind of construction will be familiar to Beeb 
freaks, but less so to those brought up on a more 
conventional Basic. Essentially, a procedure is a 
named subroutine. It doesn’t need a RETURN, 
although one can be inserted if you want to leave the 
procedure before its end. Notice that DEF PROC and 
END DEF appear in upper case letters. When you key 

in statements, SuperBasic recognises keywords, 
often before they are completed, and displays them 
with the unique characters only in upper case. Thus 
you could write: 1000 defproc centre or 1000 def proc 
centre or 1000 define procedure centre, and SuperBasic 
will generate exactly the same result 1000 DEFine 
PROCedure centre). This makes it easy to see if you 
have inadvertently used a keyword as a variable 
name, because it will be displayed in upper case. To 
call the procedure, you simply key in ‘centre’ either 
as a program line or as an immediate command. 

Now we’ll write a procedure called ‘square’ which 
will draw a square of side length 1: 
1100 DEFine PROCedure square (1) 
1110 LOCAL n 
1120 FOR n=1 TO 4 
1130 MOVE 1 
1140 TURN 90 
1150 END FOR n 
1160 END DEFine square 

The procedure is self explanatory. It simply moves 
the turtle a distance 1 which will be passed to it as a 
parameter, then turns through a right angle, repea¬ 
ting the whole process four times. However, there are 
two new things to notice: first, since n is just a counter 
in this procedure, we don’t want it to interfere with 
any other ‘n’ which might be referred to elsewhere in 
a program — so we declare it to be LOCAL to square 
and we can use n anywhere, and the two n’s will not 
be confused; second, the clause terminator END FOR 
n is usual. It is like NEXT n is unusual. It is like NEXT n 
in other Basics (but NEXT n also exists in SuperBasic 
and has a subtly different meaning!). 

To test square, you could write: CLS:PENDOWN- 
:centre:square 40 and you’ll get a square of side length 
40 drawn. Now try this: 
1200 DEFine PRODedure rot_square(s,1) 
1210 FOR angle=0 TO 360 STEP s 
1220 centre 
1230 TURN angle 
1240 square 1 

The tutle is an 
(imaginary) animal, 
which can, on command 
be moved around the 
screen. Most turtle 
SuperBasic commands 
are similar to other turtle 
systems. 

1250 END FOR angle 
1260 END DEFine rot_square 
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Programming 

SuperBasic turtle 
routines can contain 

calls to themselves — 

what is known as a 
recursive procedure. 

recentred, turned through an increasing angle 
and then made to draw a square. Since the pro 

cess goes through a complete rotation (360°) you get 
a circular pattern. Try, for instance, CLS:rot_square 

24,30 and CLS:roLsquare 12,30. The latter gives a 
kind of paper doily effect. Here’s another possi¬ 
bility: 
1300 DEFine PROCedure squiral (n) 

1310 MOVE n 
1320 TURN 90 

1330 LET n=n-1 
1340 IF n<2 THEN RETURN 

1350 squiral n 
1360 END DEFINE squiral 

This routine contains a call to itself! This is a 
common technique in some languages, although not 
in common or garden Basic because, while it isn’t 
actually illegal, it’s difficult to keep track of the 
parameters. It’s known as a recursive procedure. 
What happens in this is that it starts by drawing a line 
of length n, reducing p by 1, and turning through a 
right angle. Then it calls itself, which will draw a 
shorter line, reduce n, turn through a right angle, and 
so on, gradually building up a kind of square spiral 
(hence the name). 

Now for the clever stuff. We said at the beginning 
that we’re really outputting to a window rather than 
the screen, although so far the two things have 
seemed to be the same; however, we’ll now separate 
them. We can define a window to be of a particular 
size and in a certain place on the screen, and associate 
it with a channel, like this for instance: OPEN#5,scr_ 

50x100a80x90. 
This sets up a screen window (scrJs the standard 

name for the screen) to pixels wide and 100 pixels 
deep, with its top left hand corner at the point 
(80,90). Now try: PAPER#5,1 ;CLS#5. 

This sets the paper colour on channel 5 to 1 (blue), 
and then clears the window associated with channel 
5. (So CLW would be a better mnemonic than CLS). 
You’ll see a block of blue appear. 

Windows can overlay each other. (Try 
OPEN#6,scr_100 x 100a120 x 120:PAPER 

#6,4:CLS#6. Now we can use our existing functions 
(with a slight modification) to draw the shapes we’ve 
developed in windows, rather than on the whole 
screen. For instance, squiral becomes: 
1300 DEFine PROCedure squiral (n,ch) 

1310 MOVE#ch,n 

1320 TURN#ch,90 

1330 LET n=n-1 
1340 IF n<2 THEN RETURN 

1350 squiral n,ch 

1360 END DEFine squiral 
Now squiral 20,5 will draw a squiral in the blue 

window, but squiral 20,6 would produce one in the 
green window (assuming that is, that you have first 
put the pen down with PENDOWN#5 and 
PENDOWN#6 and positioned the turtle appropriate¬ 
ly) — you don’t even have to think about the scale of 
the drawing. Each window has a default height of 100 
units (obviously, these units are not the same as 
pixels), and the horizontal scale is adjusted automati¬ 
cally so that, for instance, circles do not get flattened. 
You can alter the scale and the co-ordinate centre if 
you want to. 

In principle (although not inside the SuperBasic) 
it’s even possible to get these two processes to execute 
simultaneously. 

Naturally, we haven’t the space to extoll all the 
virtues of the QL, but hopefully this has given you a 
taste of its style. 

By Robin Jones, a computer author and lecturer. 

Would you like to transfer your Spectrum programs from 

© MICRODRIVE TO MICRODRIVE © TAPE TO TAPE 

© TAPE TO MICRODRIVE © MICRODRIVE TO TAPE 

Then do it with 

ZX Spectrum 16/48K 

□□□QQDDDOD 

□□□□QOPDQau 

TRANS-EXPRESS is the most comprehensive package ot tour m/c 
utilities tor transferring Spectrum programs. They are user- friendly, 
simple to use, reliable & very efficient. They go much bdyond where 
similar attempts failed, enabling you to transfer any kind of programs 
up to the full 48.0 K length - provided you do not infringe copyright. 
TRANS-EXPRESS is an essential microdrive companion and an 
invaluable software back-up utility. 
We are offerring the entire package for £ 9.95 or a combination of 
TAPE TO MICRODRIVE & MICRODRIVE TO MICRODRIVE for £ 7.50. 
You can also buy each of the four programs separately for £ 5.50 
only. _ 

TAPE TAPE 

Rwse send me a copy of TRANS-EXPRESS ®©@© ^“applicable 

I enclose cheque/PO for.A 
^ (Please add £1.00 for orders outside UK) A 

Name... 

Address......... 

113 Melrose Ave, London NW2 
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ma MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

•COMPUTERS 

•JOYSTICKS 

•KEYBOARDS 

•TAPES 

Spectrum, 
BBC, CBM-64 
Memotech, 
Atari, Amstrad 

•RAMPACKS 

•DISCS 

•COMPONENTS 

•LIGHT PENS 

Business/Serious Programs available 
Located directly opposite Epsom Main Line 
Station. Visit us or ring for friendly service, see 

and try before you buy. 

12 STATION APPROACH 
EPSOM. SCRREY 

EPSOM 21533 

?M\ 
\Wd 

If you're really ir 
micro-computers the 

The most popul. 
The 7th Persond 

from September 20| 
Mingle with tfj 

what's new and up§ 
profit from the expe 

So if you war# t< 
in September. / 

w micro-comfiuifcr show in tl 
iComputerJworAShow at C 
N to the 2yd. 
plants otthe mi< 
fid com/g your 
trience./ . 
o be innhe know 

p world. Fii 
lay. We thij 

'ou know. 

r Personal ^ 
Computer 
^ Snow ^ 

Tf^BER, OLYMP'^1 

DON'T MISS THE 
MAGNIFICENT SEVENTH 

LEAR, 
TOSU, 

COMP 
ATTHEP. 

erestecffn the world of 
e'i only one place to be in S 

out 
you II 

:ember. 
world, 
mpia 2 

September 19th - Trade/Press day only. 

The greatest micro 
show on earth. 

TIMES: 10 am-7 pm weekdays. 10 am-5pm Sunday. FEATURES INCLUDE: Businessman's advisory centre. Top 20 Games sponsored by Websters. 
The Leading Edge/the latest products at the show. Amateur Computer Clubs.Top 20 computer books. ADMISSION: £3.50 p.p. Group tickets (10 people 
and over) £2.50 p.p. Please apply for your advance tickets to: Montbuild, 11 Manchester Square, London W1. Telephone: 01-4861951. 



Programming 

NB: in Fig. 1 for '££'key 
in'##'• 

BANISH THE 
KEYBOARD BLUES 

WANT A SURE1FIRE W AYOF KEYING-IN USTINGSJ CUT BACK 

^thThassle OF ERRORS WITH OUR CHECKSUM PROGRAM The common typing error — so easy to make, so 
hard to detect — is the bane of any micro user 
who wants to try a program listing taken from a 

magazine; but no more. 
Sinclair Answers has developed a unique system 

which will help ensure that typing in Spectrum 
programs we publish is error free, and an auto-line 
number and renumber facility. It checks that each 
line you have typed in is identical to the listing. 

The system is based on an error checking method 
common in communications called the checksum. 
Though not absolutely fool proof, we are convinced 

IF LEN a$< >2 THEN GO 

IF LEN-b$04 THEN GO 

- GO SUB 80 
a=x 
C5=0: GO SUB 4000s PRINT 
z = l TO 8: GO SUB 60s IF a$=="$$" THEN GO 

TO 1 
12 LET cs=cs+PEEK a 
15 LET a=a+ls NEXT z 
20 LET >{=cs: GO SUB 4000s PRINT CHRS (8) ; s PRINT 

FLASH 1;x$s FLASH Os PRINT 
30 LET x=a: GO TO 4 
60 INPUT "hex LINE a*s 

TO 60 
61 IF a$=MTIM THEN RETURN 
62 IF a*="££" THEN STOP 

63 GO SUB 100 
65 IF e== 1 THEN GO TO 60 
66 POKE a,xs PRINT a$;" "; 
70 RETURN 
80 INPUT "addrs"; LINE b$s 

TO 80 
83 GO SUB 90 
84 IF e=1 THEN GO TO 80 
85 LET x=t*256+xs LET a=x 

89 RETURN 
90 REM two byte hex input- 
93 LET a*=b$(l TO 2) 
94 GO SUB 100 s LET t_=x 
95 LET a$=b$(3 TO 4) 

100 REM one byte hex input 

104 LET e=0 
200 LET 1=FN x(2) 
300 LET h=FN x(1) 
400 LET x=h*16+l 
500 RETURN 

2000 DEF FN x(n)=CODE a*(n)-48-(CODE a$(n> >57 AND 
CODE at(n)<71)*7-(CODE at(n)>96 AND CODE a$(n)<103 

) *39 
4000 REM two byte input 
5000 LET h=INT (x/256)s LET l=x~h*256 

6000 LET x =h s GO SUB 7000 
6020 LET x=ls GO SUB 7900 

6030 RETURN 
7000 LET >{$="" 
7900 LET p = INT (x/16)s GO SUB 8000s LET p=x-- (INT ( 

X / 16) ) * 16 

8000 REM hex 
8010 IF p>9 THEN LET a*=CHRt (p+CODE "A"-10) 
8020 IF p<=9 THEN LET a*=CHR* (p+CODE "0") 

8030 LET x$=>r$+a$ 
8040 RETURN  — 

IF 1 : 
IF h! 

15 
15 

THEN 
THEN 

LET e=l 
LET e=1 

the system is a major contribution to code safety. 
Checksumming works in a number of ways, all 

based on mathematical manipulations on the value of 
the data being checked. This is possible because all 
data, be it a set of program commands or data that the 
program will work with, is stored in memory in the 
form of numbers. At machine level this is binary 
numbers, though for human convenience these are 
usually turned into decimal or hexadecimal numbers. 

One method of checksumming is to add up all the 
values of the data together. For example, if we had 
the data 12, 18, 14, 15, 16, 5, 55,45 we would count 
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FAOOs 
FA08: 

FA10: 
FA18: 
FA20s 
FA28: 
FASO: 
FA38: 

FA40: 
FA48: 
FA50: 
FA58: 
FA 60: 
FA68: 
FA70: 
FA78: 

21 OA 00 22 88 FB 21 OA 
00 22 8A FB 2A 4B 5C 7E 
32 ID FA 3E FF 77 CD 21 
FA CD 80 FB C9 00 00 00 
00 2A 53 5C 7E FE FF C8 
E5 23 23 23 23 7E 23 FE 
EA 28 2B FE OE 20 06 11 
05 00 19 18 FO FE EC 28 

2A FE ED 28 26 FE E5 28 
22 FE FO 28 IE FE El 28 
1A FE F7 28 16 FE CA FE 
OD 20 D2X1 18 C6 El 23 
23 5E 23 56 19 23 18 BC 
18 F4 C9 CD 1C FB 20 F8 
23 23 E5 5E 23 56 78 32 

<01FB> 
<02F6> 
<03EB> 
< 040B > 
<0410 
<0310> 
< 0280 > 
<0338> 

<046E > 
<045D> 

< 0513 > 
< 03A2> 
< 020A > 

<04D1> 
< 02AC > 

FASO: 
FA88: 
FA90: 
FA98: 

FA AO: 
FAA8: 
FABO: 
FAB8: 

FACO: 
FACS: 
FADO: 
FADS: 
FAEO: 
FAE8: 
FAFO: 

.FAF8: 

FBOO: 
FB08: 
FB10: 
FBI 8: 
FB20: 
FB28: 
FB30: 
FB38: 

FB40: 
FB48: 
FB50: 
FB58: 
FB60: 
FB68: 
FB70: 
FB78: 

FB80: 
FB88: 
FB90: 
FB98: 
FBAO: 
FBA8: 
FBBO: 
FBB8: 

IE ! FA 48 06 00 1 03 03 03 <016F > 

03 A7 ED 42 22 IF FA CD < 03E1> 

E3 FA El 71 23 70 60 69 < 048B > 

CD 3E FB 50 3A IE FA 47 < 03EF > 

7 A 90 06 00 30 02 06 FF < 0247 > 

4F El E5 23 23 5E 23 56 < 0332 > 

EB 09 EB 72 2B 73 2A IF < 0338 > 

FA 00 CD CE FA 2A IF FA <04D2> 

00 CD 44 FB 1A FE 24 28 <0370> 

05 77 13 23 18 F6 7E FE <0330 

OE CA 2D FA CF 08 78 3C < 038A > 

28 04 CD 55 16 C9 •06 00 <0233> 

79 ED 44 4F E5 09 Dl CD <0485> 

E5 19 C9 ED 4B 8 A FB 2A < 04 AE > 

53 5C C5 7E 3C 28 25 46 <02C1> 

23 4E D5 EB A7 ED 42 28 < 042F > 

15 38 13 EB 23 5E 23 56 < 0245 > 

• 'T* 19 Di Cl E5 2A 88 FB <0460> 

09 4D 44 El 18 DC Dl Cl <0401> 

3E 01 A 7 C9 Cl 00 00 00 .<0270> 

AF C9 CF 09 06 00 7E 23 <02F7> 

FE OE C8 FE OD 28 13. FE <0418 > 

20 38 F3 FE 20 28 EF FE < 047E > 

30 38 07 FE 3 A 30 03 04 < 01DE > 

18 E4 3E 01 A7 C9 11 7B < 0337 > 

FB CD 5E FB 11 7B FB 06 < 04AE > 

04 1A FE 24 C8 FE 30 20 < 0356 > 

04 13 05 18 F4 C9 E8 03 < 02DC > 

64 00 OA 00 01 00 DD 21 <016D > 

56 FB DD 46 01 DD 4E 00 < 03AO > 

3E 2F A 7 3C ED 42 .30 FB <03AA > 

09 _12 13 DD 23 DD 23 OD <023B> 

20 E8 C9 29 OB FE 27 24 <034E> 

CD 8C FB 3A ID FA 77 C9 < 04E5 > 

00 00 00 00 2A 53 5C ED < 01C6 > 

5B 8A FB ED 4B 88 FB 7E <0519 > 

3C C8 72 23 73 23 EB 09 <0323 > 

EB C5 4E 23 46 23 09 Cl < 0354 > 

18 ED ED 56 C9 AF 32 70 < 0462 > 

FC 32 05 FD 3E FD ED 47 <049F> 

ED 5E FB C9 CD 38 00 ' F3 <0507 > 

through and get the result 180. But this method has 
its shortcomings. What if we typed in 12,18,14,15, 
16, 15,45,45? We still get the checksum answer 180, 
yet we have a different set of data which could 
generate a dramatically different set of results. Also 
consider the order of the data. There’s no easy way of 
producing a checking method for that! 

To limit this cancelling effect on the checksum it is 
wise to produce a checksum for smaller chunks of 
data, say groups of 100 bytes. However, this only 
reduces the problem, it doesn’t make it disappear. So 
when using checksums, beware that through some 
rare fluke you may have typed in different data with 
exactly the same checksum. And don’t always rely on 
the code being typed in correctly because the 
checksum is right; save your code before executing. 

There are other ways of doing a checksum, though 
adding the data is the most popular way. You could 
multiply the values, divide them — perform any 
mathematical function you like. 

We have used the exclusive OR method. The logic 
of the exclusive OR (EOR for short) may be hard to 
grasp if you haven’t encountered fairly advanced 
maths or logic. It works like this. 

FBCO: F5 C5 D5 E5 D9 08 F5 C5 < 060F .> 

FBC8: D5 E5 DD E5 3A 70 FC A7 < 05C9 > 

FBDO: 20 45 3A 46 5C FE FF 20 <035E > 

FBD8: 4B 3A 82 5C FE 20 20 44 <02E5 > 

FBEO: 3A 83 5C FE 17 20 3D 3A < 02C5 > 

FBE8: 08 5C FE OD 20 36 2A 49 < 0238 > 

FBFO: 5C 7D B4 28 03 CD 8F FC < 0410 > 

FBF8: 3E 04 32 70 FC 32 73 FC <0381> 

FCOO: DD 21 32 FC DD E5 El 22 <04FI> 

FC08: 6E FC 32 70 FC 2A 49 5C < 03D7 > 

FC10: 11 OA 00 19 22 71 FC 3A <01FD> 

FC18: 70 FC 3D 32 70 FC 2A 71 <03E2 > 

FC20: FC CD 3A FC DD El El Dl < 066F > 

FC28: Cl FI D9 08 El Dl Cl FI <05F7> 

FC30: FB C9 E8 03 64 00 OA 00 < 031D > 

FC38: 01 00 DD 2A 6E FC DD 4E < 039D > 

FC40: 00 DD 46 01 3E 2F A7 3C <0274 > 

FC48: ED 42 30 FB 09 CD 5B FC <0487 > 

FC50: DD 23 DD 23 DD E5 El 22 <04C5> 

FC58: 6E FC C9 22 71 FC 08 3A < 0404 > 

FG60: 73 FC A7 C8 08 32 08 5C <0370 

FC68: 21 3B 5C CB EE C9 00 00 < 033A > 

FC70: 00 00 00 00 00 AF AE 23 < 0180> 

FC78: AE 23 4E AE 23 46 AE 23 < 03.07 > 

FC80: 08 08 AE 23 08 OB 78 B1 < 021D > 

FC88: 20 F7 08 26 00 6F C9 2A < 02A7 > 

FC90: 49 5C CD 6E 19 28 OA ED <0318> 

FC98: 56 FD CB 01 AE El C3 24 <0495 > 

FCAO: FC CD 75 FC CD C2 FC FD <06C2 > 

FCA8: 7E OE OF OF OF E6 07 4F <01F5> 

FCBO: 21 03 58 FD 7E OE E6 F8 <03E3> 

FCB8: B1 4F 3E 20 71 2C BD 20 <02D8> 

FCCO: .FB C9 AF 32 73 FC 22 71 <04A7> 

FCC8: FC 11 34 FC ED 53 6E FC < 04E7 > 

FCDO: 11 00 40 2A 71 FC CD 3A < 02EF > 

FCD8: FC C5 08 CD E3 FC Cl OD < 0543 > 

FCEO: 20 FI C9 F5 3A 05 FD A7 < 04B2 > 

FCE8: 28 03 FI D7 C9 FI ED 4B <04E5 > 

FCFO: 36 5C 6F 26 00 29 29 29 < 01A2 > 

FCF8: 09 D5 06 08 7E 23 12 14 < 01B3 > 

FDOO: 10 FA Dl 13 C9 00 2A 4B <0320 

FD08: 5C 3A ID FA 77 00 00 AF <02D3 > 

JFDlOt 32 05 - FD FB C9 3SE. 1)2 CD .<Cl405>. 

FD18: 01 16 18 05 3E 03 CD 01 <0143> 

FD20: 16 2A 4B 5C 7E 32 ID FA <02AE> 

FD28: 3E 01 32 05 FD 36 FF 2A <02D2> 

FD30: 53 5C 7E FE FF CA 06 FD <04F7> 

FD38: E5 CD 55 18 EB 3E 20 D7 <043F > 

FD40: 
FD48: 
FD50: 
FD58: 
FD60: 
FD68: 

FD70: 
FD78: 

FDFF: 

3E 3C D7 El 
CD C2 FC 3E 

D7 El 18 DE 
FC C5 08 CD 
20 FI C9 F5 
28 03 FI D7 
36 5C 6F 26 
09 D5 06 08 

BC FB 

D5 CD 75 F.C 
3E D7 3E OD 
BC FB 3A 
E3 FC Cl OD 
3A 05 FD A7 

C9 FI ED 4B 
00 29 29 29 
7E 23 12 14 

< 0545 > 
<0429> 

<0560 
<0543> 
<04B2> 
<04E5> 

<01A2> 
<01B3> 

<01B7> 

Take p and q to be sentences, or mathemati¬ 
cal propositions, p EOR will only be true if one 
of them is true and and the other false. For example, 
p could be replaced with ‘the sun is shining’, and q 
with ‘it is dark’. These can’t both be true or false at 
the same time. 

In binary terms, 1 EOR 0 and 0 EOR 1 produces the 
result 1, and both 1 EOR 1 and 0 EOR 0 yields 0. 

Our checksum program starts off with the first 
byte in the data being EORed with 0 (so, if the first 
byte is 10101010, the result is the same). Then the 
next byte is checked, but this time not against zero 
but against the new value, in our case 10101010. 

Say the second byte is 10110110, then the result is 
worked out as follows: 

10101010 
EOR.10110110 

00011100 

0001110 is then EORed with the third byte, and so 
on until the chunk of data is checked. The result is a 
byte that should match the checksum value we will ► 

Programming 

7CDC: 
7CE4: 
7CEC: 
7CF4: 
7CFC: 
7D04: 
7D0C: 
7D14: 

7D1C: 
7D24: 
7D2C: 
7D34: 
7D3C: 
7D44: 
7D4C: 
7D54: 

7 DSC: 
7D64: 
7D6C: 
7D74: 

7D7C: 
7D84: 
7D8C’: 
7D94: 

7D9C: 
7DA4: 

7DAC: 
7DB4: 
7DBC: 
7DC4: 

7DCC: 
7DD4: 

7DDC; 
7DE4: 
7DEC: 
7DF4: 

7DFC: 
7E04: 
7E0C: 
7E14: 

7E1C: 
7E24S 
7E2C: 
7E34: 

7E3C: 
7E44: 

7E4C: 
7E54: 

21 OA 00 22 24 7E 21 OA < 011A > 

00 22 26 7E 2A 4B 5C 7E < 0215 > 

32 B9 7C 3E FF 77 CD BD <04A5> 

7C CD 1C 7E C9 00 00 00 <02 AO 

00 2A 53 5C 7E FE FF C8 <0410 

E5 23 23 23 23 7E 23 FE < 0310 > 

EA 28 2B FE OE 20 06 11 < 0280 > 

05 00 19 18 FO FE EC 28 < 0338 > 

2A FE ED 28 26 FE E5 28 < 046E > 

22 FE FO 28 IE FE El 28 <045D > 

1A FE F7 28 16 FE CA FE < 0513 > 

OD 20 D2 Cl 18 C6 El 23 < 03A2 > 

23 5E 23 56 19 23 18 BC < 020A > 

18 F4 C9 CD B8 7D 20 F8 < 04EF > 

23 23 E5 5E 23 56 78 32 <02 AO 

BA 7C 48 06 00 03 03 03 <018D> 

...... 
A 7 ED 42 22 BB 7C CD < 03FF> 

7F 7D El 71 23 70 60 69 < 03AA > 

CD DA 7D 50 3 A BA 7C 47 < 042B > 

7A 90 06 00 30 02 06 FF < 0247 > 

4F El E5 23 23 5E °3. 56 < 0332 > 

EB 09 EB 72 2B 73 2A BB <03D4 > 

7C 00 CD 6A 7D 2 A BB 7C <0391> 

00 CD EO 7D 1A FE 24 28 <038E > 

05 77 13 23 18 F6 7E FE <0330 

OE CA C9 7C CF 08 78 3C < 03A8 > 

28 04 CD 55 16 C9 06 00 <0233 > 

79 ED 44 4F E5 09 Dl CD < 0485 > 

E5 19 C9 ED 4B 26 7E 2A <03CD > 

53 5C C5 7E 3C 28 25 46 < 02C1> 

23 4E D5 EB A7 ED 42 28 < 042F > 

15 38 13 EB 27* 5E 23 56 < 0245 > 

23 19 Dl Cl E5 2A 24 7E < 037F > 

09 4D 44 El 18 DC Dl Cl <0401> 

3E 01 A 7 C9 Cl 00 00 00 <0270> 

AF C9 CF 09 06 00 7E 27- <02F7 > 

FE OE C8 FE OD 28 13 FE < 0418 > 

20 38 F3 FE 20 28 EF FE <047E > 

30 38 07 FE 3 A 30 03 04 <01DE > 

18 E4 3E 01 A7 C9 11 17 < 02D3 > 

7E CD FA 7D 11 17 7E 06 < 036E > 

04 1A FE 24 CS FE 30 20 <0356 > 

04 13 05 18 F4 C9 E8 03 < 02DC > 

64 00 OA 00 01 00 DD 21 <016D > 

F2 7D DD 46 01 DD 4E 00 <03BE > 

3E 2F A7 3C ED 42 30 FB < 03AA > 

09 12 13 DD 23 DD 23 OD < 023B > 

20. E8 C9 00 00 00 00 24 <01F5 > 

CD 28 7E 3 A B9 7C 77 C9 < 0422 > 

00 00 00 00 2A 53 5C ED <01C6 > 

5B 26 7E ED 4B 24 7E 7E <0357 > 

' 3C C8 72 23 73 23 EB 09 < 0323 > 

EB C5 4E 23 46 23 09 Cl <0354 > 

IS ED 00 00 00 00 ED 56 < 0248 > 

C9 AF 32 10 7F 32 A 5 7F < 038F > 

3E 28 ED 47 ED 5E FB C9 < 04A9 > 
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Programming 

Our checksum program 
is written in machine 

code, and includes the 
auto line number and 

renumber facility— 
essential utilities for the 

serious programmer, 
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have printed in the magazine. Our checksum 
program is written in machine code, and in 

eludes the auto line number and renumber facility 
— essential'utilities for the serious programmer. 

The auto line number inserts an incrementing line 
number automatically at the beginning of each line 
ready for you to type in the program statements. The 
renumber allows you make all the line numbers in the 
program (including those embedded in GOTO and 
GOSUB) increment by a set amount (for example, by 
tens). Both utilities can be used with any program. 

There are two listings, one for the 16K and the 
other for the 48K Spectrum. A word of warning. This 
program works on interrupts and may crash if 
another peripheral (such as a Kempston joystick) is 
on the back of the Spectrum. 

Type in the Basic loader (Fig. 1) for both the 16K 
and 48K Spectrums remembering to save a copy to 
tape. After typing in the Basic loader type CLEAR 
31888 for the 16K, or CLEAR 63988 on the 48K. Run 
the program and input the hex data Fig. 2 for the 16K 
and, Fig. 3 for the 48K. 

The listing is printed out into blocks for easier 
reading. The first number on each line is the address 
where the data should be inputted. The hex number 
in the angle brackets is the checksum for that given 
line. 

The Basic loader will give a checksum on every line 
of input, indicated by a flashing two byte hex 
number, so you will be able to check against the hex 
listings. If you have made a mistake type in *$$’ when 
asked for data, and the monitor will ask you for the 
start address you wish to edit. 

Enter the data in hex, copying the appropriate hex 
listings given for your machine (depending on 
whether it’s 16K or 48K). Please check each block of 
data with the checksum given. Once you have 
finished exit from the Basic program by typing *##’ 
when prompted for hex input. 

Before running the program SAVE the machine- 
code first, to SAVE on 16K machines type: SAVE 
“TOOL” CODE 31900, 931. On the 48k model type: 
SAVE “TOOL48” CODE 64000, 1028. 

Now you’re ready to run. Type: CLEAR 31900 
(CLEAR 63990 for 48K). Then type: LOAD "" CODE 
31900 (48K machines: LOAD "" CODE 64000). Your 
program is now ready and waiting. 

To start the renumbering routine on the 16K 
model, type: RANDOMIZE USR 31900, or for 48K: 
RANDOMIZE USR 64000 (48K). 

This defaults to renumber with starting line 10 and 
increasing in steps of 10. But if you wish to change 
this, select the appropriate POKE from the list below, 
replacing the variables (like LOW ST&PNUMBER) 
with the appropriate decimal number. The ‘LOW’ and 
‘HIGH’ are there because the step size and start 
number (both currently set at 10) are stored in two 
bytes, LOW and HIGH. 

In the unlikely event that you want a number in 
either case over 255 (which in binary is the highest 
value of a byte —11111111), then you will have to use 
the HIGH byte, otherwise ignor it. Note that the 
program will not renumber properly if the numbers 
are greater than 10,000, so alter the steps accor¬ 
dingly. 

The start the auto line number on the 16K models, 
type: RANDOMIZE USR 32333, or for 48K: RAND 
OMIZE USR 64429. 

Then type the startline. After each ENTER the 
program will automatically produce the next line 
number. 

After each line entered you will see on the right 
hand side of the screen a number in angle brackets. 
This is the all important checksum. You check this 

16K models: 
POKE 31901, low step- 
number 
POKE 31902, high step- 
number 

POKE 31907, low start- 
number 

POKE 31908, high start- 
number 

48K models: 
POKE 64001, low step- 
number 
POKE 64002, high step- 
number 

POKE 64007low start- 
number 

POKE 64008, high start- 
number 

7E5C* 
7E64: 
7E6C: 
7E74: 
7E7C; 
7E84: 
7F.8C: 
7E94: 

7E9C: 
7EA4: 
7EAC: 
7EB4: 
7EBC: 
7EC4: 
7ECC: 
7ED4: 

7EDC: 
.7EE4: 

7EEC: 
7EF4: 
7EFC: 
7F04: 
7F0C: 
7F14: 

7F 1C: 
7F24: 

7F2C: 
7F34: 
7F3C: 
7F44: 
7F4C: 

7F54: 

7FSC: 
7F64: 
7F6C: 
7F74: 

7F7C: 
7F84: 
7F8C« 
7F94: 

7F9C: 
7FA4: 

_Z£LACi- 

7FB4: 

.7FBC: 
7FC4: 
7FCCs 

7FD4: 

7FDC: 
7FE4: 

7FEC: 

7FF4: 
7FFC: 
8004: 

800C: 
8014: 

801C: 
8024: 
802C: 
8034 s 
803C: 
8044: 

804C: 
8054: 

CD 38 OO F3 F5 C5 D5 E5 <0560 

D9 08 F5 C5 D5 E5 DD E5 < 0617 > 

3 A 10 7F A 7 20 45 3 A 46 < 0255 > 

5C FE FF 20 4B 3 A 82 5C < 03DC > 

FE / '20 20 44 3 A 83 5C FE < 0399 > 

17 20 3D 3 A 08 5C FE OD < 021D > 

20 36 2 A 49 5C 7D E<4 28 < 027E > 

03 CD 2F 7F 3E 04 32 10 < 0202 > 

7F 32 13 7F DD 21 D2 7E <0391> 

DD F.5 El 22 OE 7F 32 10 < 0394 > 

7F 2A 49 5 C 11 OA OO 19 <0182> 

22 11 7F 3 A 10 7F 3D 32 < 01E A > 

10 7F 2A 11 7F CD DA 7E < 036E > 

DD El El D1 Cl FI D9 08 < 0603> 

El D1 Cl FI 
64 OO OA OO 

FB C9 E8 03 
01 00 DD 2A 

OE 7F DD 4E OO 
3E 2F A7 3C ED 

DD 46 01 
42 30 FB 

09 CD FB 7E DD 23 DD 23 

< 0613 > 
< 0176 > 

:02DC> 
03 A A > 

!044F > 

DD 1 E5 El 22 OE 7F C9 22 < 043D > 

11 7F. 08 3 A 13 7F A 7 i C8 < 02D3 > 

08 32 08 5C 21 3B ' 5C CB <0221> 

EE C9 oo 00 00 00 OO 00 < 01B7 > 

OO AF AE 23 AE 23 4E AE < 034D > 

46 AE 23 08 08 AE 23 < 021B > 

08 OB 78 B1 20 F7 08 26 <0281> 

oo 6F C9 2A 49 5C CD 6E <0342> 

19 28 OA ED 56 FD CB 01 < 0357 > 

AE El C3 04 7E CD 15 7F < 04F5 > 

CD 62 7F FD 7E OE OF OF < 0355> 

OF E6 07 4F 21 03 58 FD < 02C4> 

7E OE E6 F8 B1 4F 3E 20 < 03C8 > 

71 2C BD 20 FB C9 AF 32 <041F > 

13 7F. 22 11 7F 11 D4 7E <02A7> 

ED 53 OE 7F . 1 1 OO 40 2A <0248> 

1 1 7F CD DA 7E C5 08 CD <044F> 

83 7F Cl OD 20 FI C9 F5 < 049F > 

3 A A5 7F A7 28 03 FI D7 <03F8> 

C9 FI ED 4B 36 5C 6F 26 <0419> 

OO 29 29 29 09 D5 06 08 < 0167 > 

7E 23 12 14 10 FA D1 13 <02B5 > 

C9 00 2 A 4B 5C 3 A B9 7C < 0‘309 > 

77 00 on AE 32 A5 7F. FF. ■<0377 > 

C9 00 00 00 OO 00 00 00 < 00C9 j 

OO oo 00 00 00 00 OO 00 < 0000 > 

OO 00 oo 00 00 00 00 00 < 0000 > 

00 oo 00 00 00 00 00 00 < 0000 > 

00 00 00 00 oo 00 00 00 < 0000 > 

00 00 00 oo 00 00 oo 00 < 0000 > 

00 00 00 00 00 .00 00 00 <0000> 

00 00 00 00 oo oo oo 00 < 0000 > 

00 00 00 00 00 00 00 00 < 0000 > 

00 00 oo 00 3E 02 CD 01 < 01OE > 

16 18 05 3E 03 CD 01 16 <0158 > 

2A 4B 5C 7E 32 B9 7C 3E < 02F 4 > 

01 32 A5 7F 36 FF 2A 53 < 0309 > 

5C 7E FE FF CA A6 7F E5 <05AB > 

CD 55 18 EB 3E 20 D7 3E <0398> 

3C D7 El D5 CD 15 7F CD <04F7> 

62 7F 3E 3E D7 3E OD D7 <0356> 

El 18 DE 00 00 00 do 00 < 01D7 > 

00 ' 00 1 00 ' 00 1 oo 00 I 00 OO <0000> 

00 1 oo 1 oo 00 1 oo 00 1 00 00 <0.000> 

00 1 00 1 00 1 00 1 oo 1 00 1 00 ' 00 <0000> 

V 

against the number printed in the same fashion in the 
listing in the magazine. 

If the numbers match, you can be fairly certain that 
you haven’t made any typing errors. If the numbers 
don’t match, check carefully through the line, trying 
to spot those obscure but often damaging little errors. 

But remember, even the smallest change will alter 
the value of the checksum, even if it won’t alter the 
running of the program (for example, if you 
re-worded or shortened a REM statement). 

In order to stop entering the program, just press 
ENTER straight after the line number. If you wish to 
turn the auto line function off at any time, type: RAND 

OMIZE USR 32330 for 16K models, or for 48K: 
RANDOMIZE USR 64426. 

Note that when entering the program the first line 
will not be listed to the screen. To produce a full 
listing to the screen with checksums, type: RANDO¬ 
MIZE USR 32768 for 16K models, or for 48K: 
RANDOMIZE USR 64789. 

To produce a checksum listing to the printer type: 
RANDOMIZE USR 32775 on 16K models, or for 48K: 
RANDOMIZE USR 64796. A summary Of the POKES 
and USR calls are given in Fig. 4. 

By John Wilson, a computer programmer. 

Programming 

& aP 

Sf*' 

CLEAR 31888 
LOAD CODE 31900 

CLEAR 63988 
LOAD ’’CODE64000 

Starting up: 
Loading 
(Note that you can use the program name between the inverted commas in the LOAD statement.) 

Renumber: 
Enable 
Change step 

Change start 

Auto line and checksum: 
Enable 
Disable 
Change step 

Listing program plus checksum: 
To screen 
To printer 

RANDOMIZE USR 31900 
POKE 31901, low step 
POKE 31902, high step 
POKE 31907, low start 
POKE 31908, high start 

RANDOMIZE USR 32333 
RANDOMIZE USR 32330 
POKE 32433, low step 
POKE 32434, high step 

RANDOMIZE USR 32768 
RANDOMIZE USR 32775 

RANDOMIZE USR 64000 
POKE 64001, low step 
POKE 64002, high step 
POKE 64007, low start 
POKE 64008, high start 

RANDOMIZE USR 64429 
RANDOMIZE USR 64426 
POKE 64529, low step 
POKE 64530, high step 

RANDOMIZE USR 64789 
RANDOMIZE USR 64796 

UNBELIEVABLE 
SAVINGS 

** COMPUTERS 
APRICOT 
APRICOT 
APRICOT 
APRICOT 
APRICOT 
CIFER 
COMMODORE 
COMMODORE 
COMMODORE 
COMMODORE 
COMMODORE 
COMMODORE 
COMMODORE 
COMPAQ 
EPSON 
KAYPRO 
KAYPRO 
OLIVETTI 
OLIVETTI 
OLIVETTI 
OSBORNE 
SAGE 
SANYO 
SIRIUS 
SIRIUS 
SIRIUS 
SIRIUS 
SIRIUS 
PLUS 5 

EX VAT 
256K315Kx2 MONITOR £1425.00 
256K720Kx2 MONITOR £1625.00 
Xi 256k 5MB MONITOR £2175.00 
Xi 256k 10MB MONITOR £2295.00 
Optional 12in MONITOR £220.00 
9000 Multi User 21 MB £5095.00 
8250 DISK DRIVE £785.00 
8296 £695.00 
SX-64 PORTABLE £675.00 
64 £152.17 
DISK 1541 £165.21 
IBEK PARALLEL INTERFACE £59.50 
1530 C2N CASSETTE £32.00 

£1895.00 
QX10 £1600.00 
II £945.00 
10MB £1995.00 
M20160KB2x320KBDrives £1295.00 
M24 128KB 2x360KB Drives £1658.00 
M24 128KB 10MB Hard Disk £3315.00 
I £1175.00 
II & IV P°A 
MBC555 128K2x160K Drives £795.00 
256K10MB £2850.00 
256K 2.4 MB £2095.00 
128K 1.2MB £1545.00 
Memory Expansions from £222.00 
Express Accelerator Boards POA 
External Hard Disk Drives POA 

** VDU’s & TERMINALS ** 
CIFER T4 £760.00 
HAZELTINE ESPRIT Fixed Keyboard £395.00 
QUME QVT 103(VT100 VT131) £695.00 
TELEVIDEO 910 £489.00 

** SOFTWARE ** 
ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT 

LOW COST 

Plus: 
Not only do we offer top quality products at low 
prices. We also support and develop Software with 
the assistance of our long established software 
dept. 

** MATRIX PRINTERS ** 
EX VAT 

ANADEX DP-6500 500cps £2019.00 
ANADEX W P-6000 £1808.00 
BROTHER EP44 £199.00 
BROTHER HR5 £129.00 
CANON PW1080A 160cps(NLQ) £279.00 
CANON PW1156A 160cps(NLQ) £339.00 
EPSON RX80T lOOcps 

RX80F/T lOOcps 
£195.00 

EPSON £220.00 
EPSON FX80 160cps £324.00 
EPSON FX 100F/T 160cps £430.00 
EPSON 
HONEYWELL 

LQ 1500 200cps(NLQ) £895.00 
POA 

MANNESMANN MT80 80cps £199.00 
MANNESMAN MT180 160cps(NLQ) £590.00 
NEC PINWRITER POA 
NEWBURY DRE 8850 3001pm £2095.00 
NEWBURY DRE8925 240cps £1385.00 
OKI 82A120cps £255.00 
OKI 84 A 200c ps £630.00 
OKI OKI92P 160cps £379.00 
OKI OKI 2410P350cps £1535.00 
SEIKOSHA GP100A £165.00 
SHINWA CP80 Model II FT £175.00 
STAR DELTA 10160cps £329.00 
STAR DELTA 15 160cps £445.00 
STAR GEMINI 10X 120cps £199.00 
STAR GEMINI 15X120cps £295.00 
STAR RADIX 10200cps(NLQ) £449.00 
STAR RADIX 15200cps(NLQ) £549.00 
TEC 1550120cps £465.00 
TOSHIBA TH2100H 192cps £1275.00 
TREND 930 200cps N LQ 80cps £1350.00 

** DAISYWHEEL ** 
** PRINTERS ** 

MAYFAIR 
MICROS 
BLENHEIM HOUSE, PODMORE ROAD, 
LONDON SW18 1AJ 

TEL: 01-870 3255 
We accept official orders from UK Government and 
Educational Establishments. Mail Order and Export 
Enquiries welcome. Callers by appointment. 

BROTHER 
BROTHER 
BROTHER 
BROTHER 
BROTHER 
BROTHER 
CANON 
DAISYSTEP 
DIABLO 
DIABLO 
FUJITSU 
JUKI 
NEC 
NEC 
NEC 
NEC 
NEC 
NEC 
OLYMPIA 
QUME 
QUME 
QUME 
QUME 
RICOH 
RICOH 
RICOH 
RICOH 

RICOH 
RICOH 
SILVER REED 
SMITH 
CORONA 
TEC 
TEC 
TEC 
TEC 
UCHIDA 

HR1 
HR15 
HR15 Keyboard 
HR15Sheetfeeder 
HR15TractorFeed 
HR25 
AP400KSR 
200020cps 
630 API 
Sheet Feeder 
SP830 RO (S) 80cps 
6100I8cps 
2010 Serial 20cps 
2030 Parallel 20cps 
3510Serial 35cps 
3530 Parallel 35cps 
7710Serial 55cps 
7730 Parallel 55cps 
ESW103 
11/40 RO 
11/55 RO 
9/45 RO 
9/55 RO 
RP1300S 
RP1600S 
RP1600S FLOWRITER8k 
RP1600S FLOWRITER 8k 
IBM PC 
RP1600S Sheet Feeder 
RP1600S Tractor 
EXP550(P) 16cps 

EX VAT 

£445.00 
£329.00 
£135.00 
£185.00 
£62.00 

£549.00 
£760.00 
£240.00 

£1315.00 
£490.00 

£1195.00 
£325.00 
£645.00 
£645.00 

£1149.00 
£1149.00 
£1499.00 
£1499.00 
£825.00 

£1185.00 
£1370.00 
£1550.00 
£1900.00 
£895.00 

£1190.00 
£1249.00 

£1299.00 
£459.00 
£138.00 
£570.00 

TP1 12cps £195.00 
STARWRITER Fl040 40cps £895.00 
STARWRITER Fl05555cps £1235.00 
Sheetfeeder £459.00 
Tractor £138.00 
DWX-305 (S or P) 18cps £230.00 

** PLOTTERS ** 
mannesmann pixy plotter 
GOULD PLOTTER 

£495.00 
POA 
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LIGHT TO 
THE POINT 

SPECTRUM 48K/COMMODORE 64 

£17.25 
DRAGON/TANDY 

£11.50 
inclusive 

NO INTERFACE REQUIRED 

Discover the exciting world of creating your own 
graphics on screen. 

The Trojan Light Pen will draw boxes, circles, lines, 
freehand pictures, save and load pictures with full erase 
facility. 

All in Hi-Res screen in any of 4 colours for the Dragon/ 
Tandy, 8 colours for the Spectrum, and 16 colours for 
the Commodore 64. 

For educational or leisure use. 
DEALER ENQUIRIES WELCOME 

Micro Computer Software & Accessories 
Send cheque/P.O. to. 
TROJAN PRODUCTS 

166, Derlwyn, Dunvant, Swansea SA2 7PF 
Tel: (0792) 205491. 

64 

Turn your SPECTRUM 
into a synthesiser for 
just£7.95 with the 

SPECTRUM SOUND 
EFFECTS*softwarepackage 

“Spectrum Sound Effects” is a user friendly, synthesised sound effect 
package for the 48K Spectrum. Over 2000 professional MACHINE CODE 
effects are readily available, and you can go on producing your own new 
effects‘to your hearts content’. . /uxu 

All sounds can (a) be played through the Spectrums keyboard, (b) be 
easily saved to enhance your own programs with sounds never before 
heard from the Spectrum and (c) be plotted ‘on screen’. 

Effects vary from alien craft, lazer zap., U.F.O. to telephone, horse 
qalloping, old jallopy and penny whistle, to name just a few. 

Compatible with sound boosters etc. Full instruction manual included. 
Totally microdrive compatible (instructions for transferring to microdrive 

'^AvaHable by mail order. Price of £7.95 includes UK carriage and VAT. 
(Overseas add 55p p&p per tape). Send cheque or postal order to: 

M F M 
■BffiBCjQ □□□ 

M.F.M. DATA SERVICES LIMITED 
(Dept. SA1) 141a CAMDEN ROAD, TUNBRIDGE WELLS, 
KENT TNI 2RA. Tel: Tunbridge Wells (0892) 48832 
Credit Card Hotline (0892) 48832 

NEC PUBLICATIONS 
30 Hour BASIC 

ZX81 and Spectrum editions 

(£6.95) 

30 Hour BASIC Cassettes 
Spectrum 

(£13.80 inc vat) 

Me and My Micro 
how to write and develop your 

own game programs 

(£2.95) 

Crossword Puzzler 
Spectrum (software) 

create, store and play your own 

cross word puzzles 

(£6.90 inc vat) 

From bookshops or direct from NEC 

National Extension College 
18 Brooklands Avenue 
Cambridge CB2 2HN 

(or write for further information) 

All tapes guaranteed against malfunction. 24 hour despatch. 

COURSEWINNER 
The Punters Computer Program 
COURSEWINNER allows you to use the pow er of your 

computer to get the edge on the bookmaker. 

• COURSEWINNER contains a database full of detailed 

information on all English and Scottish flat courses. 

The ten leading jockeys and trainers, and effect of the 

draw is detailed for each course. 

- This information can be displayed on the screen at any time. 

• The program analyses these factors combined with the results 

of the last three outings, starting price and weight carried. 

_ COURSEWINNER is simple and quick to use, yet very powerful. 

• Boxed with detailed instruction booklet. 

Price £12.50 all inclusive immediate dispatch .return of post) 

Available for: 
SPECTRUM (48K), BBC (B),COMMODORE64, DRAGON, APPLE II/IIe, ATARI (48K). 

POOLSWINNER 
The Ultimate Pools Prediction Program 
• POOLSWINNER is the most sophisticated pools prediction ( 

aid ever produced. It comes complete with its own massive 

database. 

• Can be used for Scoredraws, Draws, Aways and Homes. 

• The database contains over 20000 matches (10 years league I 

football). It updates automatically as results come in. 

• The precise prediction formula can be set by the user. This 

allows development of your own unique method. 

• Package is complete with program, database and detailed 

instruction booklet. 

Price £15.00 all inclusive immediate dispatch (return of post) 

Available for: SPECTRUM (48K), ZX81 (16K), BBC (B), COMMODORE 64, DRAGON, 

APPLE II/IIe, ATARI (48K). 

Available from dealers or direct (return of post) from: 

_ 
SOFTWARE "°v* 

37 Councillor Lane, Cheadle, Cheshire. Phone: 061-428 7425 
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SUPERBASIC—THE 
STANDARD SETTER 

ALTHOUGH OFF TOA BAD START. OL SUPERB ASIC NOW 

LOOKS LIKE EXCEEDING ITS INITIAL PROMISE. When Sinclair announced to the world that 
SuperBasic would win the ‘standard’ race 

hands-down, we all had reservations: could 
a Basic be so revolutionary? Could anyone improve 
on the BBC’s excellent speed of execution? Would it 
be as incompatible as previous Sinclair Basics (a la 
Spectrum/ZX81)? 

The QL finally arrived; no real specification for 
SuperBasic was published. The information that was 
given was almost entirely fictitious and bore no 
resemblance to the finished product. At the launch, 
managing director Nigel Searle promised impressive 
things, like ‘Multi-Tasking from Basic’ and ‘pull 
down windows’. These things, although entirely 
possible, are extremely difficult to do. The QL can 
multi-task, but not Basic programs, and as for Pull 
down windows — these were obviously soon thrown 
out the window. As soon as Sinclair decided to drop 
the GST operating system in favour of Tony Tebby’s 
in-house, but more concise, one. 

SuperBasic’s main advantage spreads from the fact 
that it was designed with expansion in mind, and 
from the innovative ideas on procedures and func¬ 
tions. On most other versions of Basic where 
procedures have been implemented, it is necessary to 
spell out. PROCthingy to inform the computer that 
you wish it to call up a named subroutine from 
somewhere. In SuperBasic it is simply used as if it 
were an existing command. A Basic exists that truly 
allows definitions of new commands. It is almost 
Forth-like in ideology. 

The same is true for functions, as these are almost 
identical. The former are used for defining new 
commands, while the latter allows new constants and 
equations to be added to Basic’s vocabulary. These 
are added to SuperBasic through the use of the DEF 
PROC and DEF FN statements. On the screen, 
SuperBasic tidily displays DEFINE PROCedure and 
DEFine FUNction, respectively — a nice touch. 

SuperBasic contains some interesting and novel 
features — for example, array slicing and long 
variable names. The array slicing features can be very 
useful for database programs. If any array has been 
dimensioned, then the entire array can be accessed 
globally via its variable name. Typing DIM A(100) 
followed by PRINT A!, for example, would result in a 
screenful of 100 zeroes. This is because the entire 
array has been printed in a single command. Also, 
since SuperBasic tries to zero out each element of an 
array when you dimension it, this can some tunes 
mean waits of as much as a minute or two on the part 
of the user. 

There is one peculiarity in global array usage: on 
typing DIM A (100) and then PRINT A * 2 you will be 
greeted with the rather cryptic message: Not imple¬ 
mented. We understand from the programmers that 
this was never an advertised feature, but merely one 
that they hoped to implement on a rainy day. Let’s 
hope it rains soon on Sinclair City because that 
feature could be most useful. 

Other niceties that caught our eye are high 

mathematical accuracy, and ‘type-coercion . Type- 
coercion is a concept that has been adopted from 
other languages and slyly inserted into SuperBasic. It 
takes a little while to get used to but once you catch 
on, it has endless possibilities. 

In simple terms, coercion allows variable types to 
be freely mixed. That means the older Basic s 
commands: ‘STR$’, ‘VAL’ (converting numbers to 
strings, and back again) are no longer necessary, as all 
types of variables can be used in all ways. It suddenly 
makes sense to say PRINT A $ * 2 (so long as A $ 
contains numbers). Just imagine how confusing the 
statement: PRINT A $ + B $ is going to be! Does it 
mean ‘add’ A$ and B$ together? Or does it mean 
‘concatenate’ them? The simple answer is yes to both. 
If the strings could be evaluated numerically then 
they will be summed; alternatively, if they were 
alphabetic then they will be concatenated. 

To alleviate the problem of ‘What if I wanted to 
concatenate two numerica strings, there is a new 
operator for us called Amersand (&). This implicitly 
informs SuperBasic to concatenate, regardless of the 
contents of the string-variable. 

SuperBasic feels most at home with large programs 
and long variables, and will usually beat the BBC in 
terms of speed when those conditions apply. BBC 
Basic is optimized for speed, and is most at home with 
short variable names and short programs. The big 
test will come with a big program — say something of 
20K in length (The QL would be even faster than the 
Beeb with large programs, but the Beeb can’t handle 
anything much large than 25K!) 

The BBC can perform an empty loop from 1 to 
10000 in under seven seconds; the QL does the same 
loop in 18 seconds. The BBC does not perform quite 
so well when there is something inside the loop, and | 
this must be taken into account. There is also an 
interesting ommission from SuperBasic — there are 
no useful integer variables! Integers are only available 
when dimensioning numeric arrays, but these serve 
to reduce space rather than increase speed. In fact, 
integers are even slower on the QL than their 
floating-point counterparts. This is due (oddly 
enough) to the silly way that SuperBasic converts 
integers to floating-point before processing them 
and then re-converts them back again. 

There is one final feature on SuperBasic that we 
have yet to find on any other Basic: it is extremely 
extensible. There are commands (albeit in machine 
code) for adding statements to Basic’s vocabulary. 
These are more than procedures; they are proper 
extensions to Basic, with proper interfacing techni¬ 
ques. Documents are available from Sinclair that 
explain the hows and whys. 

All in all, SuperBasic looks promising and could 
quite easily become a standard Basic. It will take 
quite some pushing to shift the BBC’s rock-solid 
place in the educational sector, but Sinclair firmly 
believes their machine will get into the educational 
market from the top-down. 
By Jeremy San, a freelance technical writer. 65 
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Programming 
Good utility programs are 

worth their weight in 
gold — they’re time, 

effort, money and (at their best) 
sanity savers. Few computers 
are in need of sanity savers more 
than the Sinclair Spectrum, so 
we investigated two new 
packages from Timedata, called 
HI-T and Toolkit. 

First HI-T, a ‘screen enhan¬ 
cer’. This is a small 1.5K ma¬ 
chine code program that allows 
a programmer to use a new 
pre-defined character set. All 
133 characters of the Spectrum 
have been redesigned to fit into 
a 4 by 6 matrix of pixels. The 
normal characters are defined in 
an 8 by 8 matrix — this means 
that the new characters are half 
the width of the normal ones, so 
twice as many can be printed 
along a line. The HI-T letters 
appear very small in compari¬ 
son, and letters such as W and 
M would be difficult to distin¬ 
guish if printed on their own, 
without the help of a word. 

The small characters can be 
printed quite easily, and can be 
combined with normal charac¬ 
ters on the screen. To access 
them all that is required is an 
additional ‘#4’ in PRINT and 
INPUT statements; for example: 
10 PRINT #4; “Small characters” 
20 INPUT #4; “Type your 
name:”;n$ 

In line 20, both the prompt 
and the typed name will appear 
in the HI-T lettering. 

The ‘AT’ statement can be 
used to place text, scrolling is 
automatic and tab positions can 
also be defined. 

A text window can be set up, 
that will separately scroll from 
the main screen. This is done by 
printing (though you don’t see 
anything) a string that contains 
a selection of character codes; 
for example, CHR$ 1 + CHR$ tw 
will set the top of the window to 
‘tw’. There are similar 
commands for setting the bot¬ 
tom, right and left sides of the 
window. 

Another interesting feature is 
that HI-T supports superscripts 
and subscripts. Again a pair of 
character codes is used to move 
following characters up or down 
by 1 to 5 pixel positions. 

Finally, it is possible to define 
your own graphics characters, 
using the 4 by 6 matrix. Up to 21 
of these can be set up, and a 
small routine is given in the 
manual showing how these can 
be POKEd into the right loca¬ 
tions in memory, 

HI-T offers a new, small, 

Getting to grips 
WITH 'TOOLKITS' 

ADD TO THE POWER OF YOUR SPECTRUM 
BASIC WITH TWO DEVEI^FM^ 

PACKAGES FROM TIMEDATA. 
character set with fairly 
complete set of routines to ma¬ 
nipulate it. These routines are 
easy to use, and do not take up a 
lot of space. However, on the 
negative side, some of the letters 
can be difficult to make out and 
makes reading from a TV screen 
a bit more of a strain. 

HI-T would have to be incor¬ 
porated into an applications 
program as it is being written. 
Although the utility has been 
professionally done, we do not 
really see many niches in the 
market crying out for the fea¬ 
tures it offers. It costs £5.95 
(inc. VAT and P/P). 

The second package we loo¬ 
ked at is called TT-S (Timeda- 
ta’s Toolkit for the Spectrum). 
It consists of five main pro¬ 
grams: an extension to Basic, a 
hi-res screen drawing utility, a 
program to create udg charac¬ 
ters, a RAM test, and a program 
to give information about the 
files held on cassette tape. 

The Basic extensions include 
Auto, Renumber and Delete — 
three commands that program¬ 
mers have found to be of great 
use, and sadly missing from 
Spectrum Basic. In addition to 
these there is a find command to 
locate all the occurrences of a 
particular string, printing out 
the line numbers where it is 
found. A help function prints 

out the extra commands avai¬ 
lable. 

Another very valuable 
command is one to move a block 
of lines from one place to 
another. The syntax for this 
command is quite straight 
forward, for example: Move 
100,200 To 50,5 will move the 
fines numbered 100 to 200 and 
place them at fine 50, with fine 
increments of 5. 

A trace function will print out 
a fine of diagnostics at the 
bottom of the screen as it is 
being run, including such infor¬ 
mation as the current fine num¬ 
ber, current statement number 
(as more than one can be on a 
fine), and information on any 
variable specified in the trace 
statement. This extra 
command, unlike the others, is 
most useful when included in a 
program. There is also a para¬ 
meter which sets a delay 
between the execution of each 
statement, which gives you time 
to read the diagnostic fine. An 
excellent feature of this is that 
the delay can be set to single step 
mode, only moving on to the 
next command when a key is 
pressed. 

The last two commands, Va¬ 
riables and Free, give informa¬ 
tion on the free memory left and 
the variables currently being 
used by a Basic program. 

The extra commands added 
by loading this program are 
accessed by typing ‘symbol- 
shift’ and ‘O’ on the Spectrum 
keyboard (see picture, left). A 
‘T’ then appears on the screen, 
and a single letter will invoke 
the command (such as A for 
Auto and N for Renumber). If 
you’ve forgotten the single let¬ 
ter, pressing H (for Help) will 
fist them. All in all we were 
impressed by the commands 
made possible by this program. 

TT-S also includes a hi-res 
screen drawing utility. Shapes 
are drawn by moving a cursor 
round the screen, plotting or not 
as it is moved. The cursor is 
made up from two dotted lines 
stretching the full width and 
height of the screen. The arrow 
keys move the fines 1 pixel at a 
time, and various other 
commands allow the ink and 
paper attributes to be changed. 
It is also possible to print text on 
the screen in any specified posi¬ 
tion, and also to fill any object 
with a specified colour. Screens 
can then be saved onto tape. 
Other commands allow a single 
point to be plotted, a fine to be 
drawn or deleted and user defi¬ 
ned characters to be loaded and 
used. 

One thing that struck us 
about this utility was its ease of 
use. In the April issue of 
Answers we reviewed two gra¬ 
phics utilities, Paint Box and 
Melbourne Draw, and found 
neither of them particularly easy 
to use or well explained in their 
manuals. Although they had 
extra graphics development uti¬ 
lities, for just designing and 
saving a colour screen this one 
proved to be quite adequate and 
much less fiddly to use. Unless 
you were looking for a feature 
not present in Timedata’s 
screen program, we would re¬ 
commend it in preference to 
either of the other two packages 
mentioned. 

The Toolkit package costs 
£7.95 (inc. VAT and P/P), and 
is highly recommended for 
Spectrum Basic programmers. 
By Dr Peter Turcan, editor. 

Timedata, 
16 Hemmells, 
Laindon, 
Essex SSI 5 6ED. 
Tel: (0268) 118121. 
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A SENSATIONAL ADVANCE I 

3 YOU SPEAK- 
f HE COMPUTER OBEYS 

Easily programmed voice control 

Sensitive to individual voice prints 

Instant response on screen 
Your attention can stay on the screen 
-noton the controls 

F0RwitS Sinclair- 

ZX Spectrum 
HOME COMPUTER UNITS 

ONLY 
MAJOR PRICE rvi Q QC 
BREAKTHROUGH R R P 

“I COULDN’T BELIEVE THE SPEED. 
YOU’RE THE BEST BY FAR” 

(Paul Singleton, Cheshire) 

Thanks for all your letters, from over 40 countries. We'll continue to try to SEND OUT YOUR PROGRAMS ON THE DAY WE GET YOUR ORDER. And we'll send you - 

FREE - our latest catalogue of Spectrum best. We’re the only company to play every single game, choose the best, leave out the rest - and then quote al t e reviews too 

ALL GAMES WORK WITH KEYBOARD CONTROL AND JOYSTIX AS SHOWN. UK prices include VAT: export prices are the same. (This 15/o surcharge helps us to 

get foreign orders to you very fast indeed.) Call 01-789 8546, any time, to order by Access or Visa card from any country where your own laws allow this. 

The CURRAH SPEECH SYNTHESIZER is very popular. If you don’t buy one, the ‘Currah compatible’ games work perfectly well. If you do own Currah Speech, it brings 

the games to life in the most amazing way! 

ALL PROGRAMS REQUIRE 48K 
RfITjy Ilf If IF "Furiously addictive, I struggled with it for 
Ji jmJCl JE1U JU1V hours. The graphics are excellent... a very 

enjoyable game’’ (PCGames). Scott Adams has finally produced his first graphic 
adventure. The text is as witty and involving as ever - but the graphics really bring it to 
life. You don't even die. when you are killed (so you can carry on!). NO STIX. 
(Adventure Int’l) £9.95 
lATADCr WnTJJJL3f*C"Oneofthemostoriginal 
fVUKdCl I OiryUrd games of’84.... incredibly 
addictive, playable game" (Crash). ‘WORSE THINGS HAPPEN AT SEA' as you try 
to take your cargo ship from port to port before it sinks. Full-screen animated graphics as 
you search the ship for leaks.On later journeys, watch out as the ship wanders off course, 
too.... or the engine overheats! Great tunes, too. STIX: Cursor/Interface2. 
(Silversoft) £5.95 
CADD7 IA7T1T E1 "State-of-the-art Spectrum software 
ijADnCl VV UilJF ...the graphics are superb" (Crash). 
"Possibly even Ultimate’s most impressive game" (PopCompWkly). Beautiful, 
really wonderful jungle maze for you to explore. Avoid the charging rhinos, slippery 
snakes, warthogs, bears and all the other animated animals. Search for the four pieces of 
the Sabre Wulf mask - then see what happens. It will take you a very long time. 
STIX: Kempston/Cursor/Interface2. (Ultimate) £9.95 

TORNADO LOW LEVEL"" 
it’s easier to operate and more exciting, too' Fly your swing-wing supersonic tornado (you 
can watch from above). Fly low to wipe out enemy targets; land; refuel; take-off. The 3D 
landscape you fly over is the best we’ve seen - and your radar actually shows a map, not 
just blobs' All the thrills of real flying. STD(: Interface2. (Vortex) £5.95 

LORDS OF MIDNIGHT SU* 
ARE SUPERB.... it’s obviously going to be an outstanding success" 
(PopCompWkly). Most elaborate adventure yet as you explore the land of Midnight. 
You see it only through the eyes of the characters you control. You will see only what they 
see from where they stand - 32,000 different views. Choice of two adventures. The whole 
family can play by controlling one character each. 32-page illustrated manual. PRIZE, too! 
STIX: None. (Beyond) £9.95 

rvi a C*TJtTADT\ ’if you have a spectrum, and 
1 nbVVUltU £* WISH to do word processing onit, 

YOU COULD HARDLY DO BETTER THAN TO USE TASWORD 2" 

(PersCompNews). "An excellent program... ilyou have been looking for a word 
processor, then look no further" (Crash). "Without a doubt, the best utility I 
have reviewed for the Spectrum " (HomeCompWkly). It is as everyone agrees the 
very best word processor for the Spectrum. Try it and see. Microdrive compatible. NO STIX. 

(Tasman) £13.90 
v* A TRTT^PAV "JVe never had so much fun with a utility IrAilM 1 OUA program" (ZXComp). "A powerful graphics aid. 

It’s possible for even a beginner to draw reasonable pictures" (S.User). "If 
you ’ve been looking for a Spectrum graphics aid this seems like one of the 
best" (PopCompWkly). "One of the most outstanding programs I’ve seen this 
year" (YrSpec). If you want to draw, you need PAINTBOX. STIX: Kempston/any cursor 

(Print&Plotter) £7.70 

DUNGEON BUILDER MASTERPIECE... the 

really amazing bit is the facility to draw the pictures... outstanding" (Home 
ZompWkly). "An excellent graphic adventure games creator which simplifies 
the generation of even the most elaborate adventures’’ (Crash). With the 15K of 
Dure machine-code you can write your own graphic adventures. 2V2 years in the making! 

MO STIX (Dream) £9.95 

AllllMTri A T A O THE BEST SPECTRUM 
UMllivAuv A SPREADSHEET: MICRODRIVE COMPATIBLE! 

"The easiest program of all to use... the manual is by far the best ’’ 
(PopCompWkly). "It stands out from the rest... it is very difficult to go wrong 
(PersCompNews). "A very powerful tool" (S.User). The only Spectrum spreadsheet 
entirely in m/code. Up to 5000 cells. Print out OK. Bult-in bar-chart routine. NO STIX. 

(Microsphere) £14.95 

SOFTWARE SUPERMARKET 
VISA/ACCESS CALL 01-789 8546 (24hrs) 

JACK & THE BEANSTALK 
'■ The 

1 animated 

graphics get better and better! As Jack, you must search the castle, without waking the 
giant. Watch out for the creatures and mind where you step. BUT - can you even climb the 
beanstalk first, without being eaten by the bugs! Very talkative, beautifully-drawn game. 
STIX: Kempston/Any cursor CURRAH SPEECH OK. (Thor) £5.95 

PT1DD All CDFrrU Makes your Spectrum talk. 
MA ClJuvil Use it with talking games, and/or 

teach your Spectrum to say any word or sentence you like - in English. Free demo cassette 
and talking adventure. If you wish to use a joystick as well as Currah Speech, you will also 
need the CURRAH SLOT expandable motherboard. This lets you plug any two things into 
your Spectrum with/without Interface 1 CURRAH SPEECH £29.95. CURRAH SLOT 
£14.95. 

SUMMER SUPER SAVERS 
BEAR BOWER (Artie) NOW £4.95 SAVE £2.00 
"A shining example of animated graphics" (S.Progs) 
THE HOBBIT (Melbourne House) NOW £11.95 SAVE £3.00 
"The most powerful computer game yet invented" (Comp Wkly) 

MANIC MINER (Software Projects) NOW £4.95 SAVE £1.00 
"An absolutely fantastic game" (ZX Comp) 
PENETRATOR (Melbourne House) NOW £4.95 SAVE £2.00 

The classic graphic ‘Scramble' 
THE PYRAMID (Fantasy) NOW £4.50 SAVE £1.00 
"An essential addition to any collection" (PersCompNews) 

SPLAT (Incentive) NOW £4.00 SAVE £1.50 

"One of the most addictive games.." (C&VG) 

To: SOFTWARE SUPERMARKET, 87 Howards Lane London SW15 6NU. 

If you do not want to cut this magazine, write your order out carefully on plain paper 
and quote this number: SA1 

I own a.K computer which is a SPECTRUM I enclose a cheque/PO made 
payable to Software Supermarket OR Charge my VISA/ACCESS/EUROCARD/ 
MASTERCARD number: | | | | |] | j”1 1 1 T 

Signature . 
Please write clearly. If we can’t read it, you won’t get it. 

Name . 
Address . 

..Postcode 

Phone, if any, in case of query . 

PROGRAM NAME Price 

£ 

£ 

£ 

£ 

£ 

£ 

POSTAGE 
U K Add 55p only per order £0 55p 

AND EUROPE. Add 55p for each program £ 

PACKING OUTSIDE EUROPE. Add £1 for each • program airmail £ 

OUTSIDE EUROPE. ADD £1 TO TOTAL, TOTAL 
FOR REGISTERED MAIL 

£ 
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HYPERBLASTER 
You are commanding a prototype 

spacecraft on a test flight when you 
are attacked by an Alien force. 
Dare you test your Hyperblast and 
plunge into Hyperspace? 15 screens. 
Keyboard manoeuverability of ship 
and firing power. 

REALM OF THE UNDEAD 
Can you fight off the vampires to 

reach the subterranean dungeons of 
Dracula’s Castle, where you release 
the imprisoned villagers and 
Dracula, who must be lured to his 
coffin for the final chill? 
3 screens. 

SCENARIOS 
VOLUME I 

* For use with the Master 
CONFRONTATION program, this 

add-on pack gives you four scenarios 
set in actual 20th Century Conflicts: 

Afghanistan, Angola, Sinai and Kent following the 
German invasion in 1940. 

You’ll find the full range of Lothlorien games at 
leading record shops and good software shops 
including W.H.Smith*, Co-op (selected outlets), 
John Menzies* (selected outlets), Tiger Trader, 

Spectrum, Makro, NSS* (selected outlets) 
('selected titles) & Lightning Dealers. 

| Please send me the following games: 
Hyperblaster Spectrum 48K £5.95 □ 

Realm of the Undead Spectrum 48K £2.99 □ 

Special Operations Spectrum 48K £5.95 □ 
Top selling WWII adventure game 

PRICESINCLUDE VAT&P&P 

Micromouse ZX81 £5.95 □ 
Micromouse Spectrum 16/48K £5.95 Q 

Confrontation Master Program 
Spectrum 48K £7.95 □ 

Confrontation Scenarios Vol.l 
Spectrum 48K £5.95 Q 

Please send me your FREE Catalogue □ 

I enclose a cheque/P.O. made payable to M C Lothlorien. 
Please debit my Access Account No—-I-1- 

Signature 

Name_ 

SA9_ 

_ Address _ 
Post Code _ 

HAVING TROUBLE 
OBTAINING QUALITY 
COMPUTER LENGTH 

CASSETTES? ... 

JP MAGNETICS CAN SOLVE TOUR PROBLEM 
We are specialists in the supply of bulk 

custom wound audio/computer cassettes 
Duplication facilities for most popular 

computers. 

16 Track recording studio available 

TRADE AND EDUCATION 
ENQUIRIES WELCOME 

VERY COMPETITIVE RATES AVAILABLE 
- CONTACT US FOR PRICE LIST/ 

QUOTATIONS NOW 

0274.731651 

_ _ wr ■ ■ ^ « /\T,TPHT a tjw^ NEW SPECTRUAL LOOK!! SUPER SOFTWARE tape prices:! 

MlJtf PURRRFECT VALUE rapes for each computer SZil 

Road Race ^ Golf Play your Kill do for 2 to 6 Stormforce 

game for 2 players. 

Invasion , 
Gunner 

is seen through the 
EwhTokTs'^t Full board display. Super fast MCI 

JO moving display. 

«*d ftt *4S°miles. of bounds & water and^dealing! Good fi Hd"gu n^ (: a pt u r c 2 p'ax/*i nv aderv 
Full control of g.s. 

'k'-wTspla, 

hazards. 30 
graphics. Full set 
of clubs, putting, 

,h' Hidden mines and 
action graphics. 

5 levels. Quick 
reactions^) 

Soccer 6 a side 

U>Go R 

Bar Billiards 
1 or 2 Players. 

.uTi 

Battleships 

J* *1 

Starbuster 
You are hemmed in 

Master of 
the Rings 

Red ball break and popular*hoard " nmas*and' super**' Search snake pit 

PUn“«o0f“p!ieh view of table with jtelTwmpuTr. “b*« aid move” vh rm^dark 

 • •*] mu‘hrT.Y . —4rtb-.- 

„,^,,eeh^rL 
Find 6 hidden rings. 
Action graphics. 

LOTHLORIEN s m(yoMr moneyJ 
C LOTHLORIEN, 56a Part, Lane, Poynton, Stockport, Cheshire SK12 IRE. Tel: Poynton (0625) 576642 j 

70 Send to: M C Lothlorien, 56a Park Lane, Poynton, Stockport, Cheshire SK12 IRE. Tel: Poynton (0625) 876642 
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SPECTRUM (£3.50 each) 
£6.00 ON EACH TAPE!! 

ZX81 (3.50 each) 
£6.00 

SPECTRUM 48K 

-NEW!!"^ 

FISHY DICK 

£3.50 

[ AI'.l. Tape Trices include Postage and Packing and VA 1 
Data Recorder ADD £ 1 .'50 Postage, Packing & Insurance 

ffleouj micro/ 
Allow' 7—14 days for delivery S New nham Close 

Send cheques or Postal Orders only BRAIN I Rl-i:, Essex CM' 'PR 

Overseas orders for software tapes only! (ADD £1.00) Tel: (0376) 22425 

Word-processing: 
a complete range of 
packages starting at 
£899—including VAT 

READY TO USE! 

Package comprises: BBC Model B 
Microcomputer • 100K Disk drive 
• 80 column printer and free 
delivery in the UK! • Optional disk 
drives and printers • Wordwise. 

Computers 
BBC ‘B’ £399.00 
Acorn Electron £199.00 
BBC B’ + DFS 
Delivery £10.00 

£469.00 

Monitors 
Sanyo 14" Green £86.31 
Philips 12" Green £80.00 
Philips 12" Amber £72.50 
GM1211 12" Green £101.00 
Sanyo 14" Colour £245.00 
Nordemende TV/Monitor 
Delivery £10.00 per item 

£249.00 

Books 
BBC 
Advanced User Guide 
(hardback) 
Advanced User Guide 

£16.95 

(paperback) £12.95 
30-hour Basic £6.95 

.. . and many other books on BBC, 
Electron, Sinclair and Commodore. 

Delivery £1.00 

Cassette Recorders 
Sanyo £28.00 
Benkson/Team £19.00 
Sanyo DR101 
Delivery £3.00 per item 

£33.95 

Joysticks 
Super Champ £16.95 
Mini Champ £14.00 
Quickshot II £11.95 
Kempston Joystick Interface £15.00 

BBC Joysticks 
Emax Professional Joystick £28.00 
Micro Aids Joystick (pair) £15.00 
Zip Stick 
Delivery £2.00 per item 

£15.00 

namal 
products 

Printers 

One of the newest printers on the market, 
the KAI dot-matrix printer has both parallel 
(Centronics) and serial (RS-232C) 
interfaces and is thus compatible with all 
the major systems, including the IBM PC. 
An impressive list of features includes a 
print speed of 100 characters/sec and high 
through-put with bi-directional logic 
seeking, 66 LPM. 
Excellent value at £210.00 

KAMOOEX 
Epson FX80 
Epson RX80FT 
Epson RX80T 
Seikosha GP100A 
Juki 6100 
Mannesman Tally 
MCP40 
Delivery £10.00 per item 

TEAC Slimline 
Disk Drives 
Single Disk Drives 

100K (40TPI) £120.00 
200K (40/80TPI) Switchable £140.00 
400K (40/80TPI) Switchable £180.00 
All drives fully cased with cables and 
format disk: ready to use. 
Disk with power supply extra £30.00 

Dual Disk Drives 
200K (2 X 100K) £295.00 
400K (2 X 200K) £325.00 
800K (2 X 400K) £450.00 
Dual drives include a power supply 
Delivery £6.00 per item 

ALL PRICES 
INCLUDE VAT 

Credit terms available 
for orders of £500 or over. 

Access, Barclaycard, American 
Express and Diners Club welcome. 

Type and Talk 
Speech Computer RS232 Interface. 
Can convert text into speech quickly. 
Easily programmed. Only £171.35 
Delivery £5.00 

BBC ROMs 
Wordwise £46.00 
Disk Doctor £33.35 
View £59.80 
Graphics Rom £32.90 
Printmaster £33.35 
Gremlin Rom £33.35 
Delivery £1.00 

Diskettes / 

per 10 

3M 
744 S/S D/D 48TPI £20.68 
745 D/S D/D 48TPI £28.00 
746 S/S D/D 96TPI £32.00 
747 D/S D/D 96TPI £37.00 

Verbatim 
S/S D/D 48TPI £20.00 
S/S D/D 96TPI £29.50 

Xidex 
S/S D/D 48TPI £27.50 
S/S D/D 96TPI £39.40 
Delivery £1.00 per item 

NOW AVAILABLE: 
ACORNSOFT 

GAMES/LANGUAGES/ 
BUSINESS. 

We stock a large range of software: 
• Games • Educational 

• Business 
Call for software list and catalogue 

Cambridge 
/Microcomputer 

Centre 
The Peripheral Centre of East Anglia 
153-4 East Road, Cambridge CB1 1DD 
Telephone (0223) 355404 Telex 817445 

Cambridge Microcomputer Centre is a wholly owned subsidiary of Namal Associates Limited. 

Ordering is easy: Telephone Hotline (0223) 355404. 

£210.00 
£395.00 
£315.00 
£275.00 
£200.00 
£395.00 
£225.00 
£129.95 
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THE MICRODRIVE SYSTEM OFFERS FAST, EFFICIENT DATA 

STORAGEWmEVAL — WE SHOW YOU HOW TO GET 
MORE OUT OF IT. “ Although not the most outstanding backing 

store one could hope for, the Microdrive 
does represent a leap forward in cheap mass 

storage. Providing you already have an Interface 1, 
you can purchase extra Microdrives for under £50 — 
and that’s not at all bad. 

So what do you get for your money, and what can 
you do with them? To answer these questions it’s 
necessary to compare the newcomer with the tradition¬ 
al method of storing programs — the cassette. The 
reason why cassette tape is not the best method of 
storing programs is because they were not designed 
for the purpose in the first place. It is sometimes 
argued that high-quality audio tape should be fine for 
storing programs, but this not totally true. The fact is 
that program tapes must have a more consistent layer 
of magnetic recording material, rather than just noise 
reduction features. 

The second problem with cassettes is that they are 
slow in operation. The tape travels at three and a half 
inches per second, and to store programs on cassette 
so that they load faster means that the program has to 
be packed densely on the tape, as mentioned before, 
this can cause problems. 

The Microdrive system consists of three parts: the 
Spectrum, the Interface 1 and the Microdrive itself. 
The Microdrive cartridge holds about five meters of 
glossy video tape that is 1.5 mm wide. The whole tape 
is in one continuous loop, and the mechanism within 
the Microdrive cartridge is very similar to that of the 
now defunct eight-track cartridges. 

Before the Microdrive is used, there are some 
‘dont’s’ that should be observed. First, the glossy 
tape can be easily smudged and damaged, so don’t 
touch the surface under any circumstances; also, 
keep the cartridge away from any magnetic source: 
the TV or monitor, and to an extent the Spectrum as 

well. 
Cassette users will have no doubt come across the 

problem of tape that comes loose within the casing. 
This can — and quite often does — happen with the 
Microdrive cartridges, and the best way to protect 
against this is to ensure they don’t get knocked about. 

If you find that the tape is loose and you get a read 
error trying to load a program, do a couple of CATs, 
and this should tighten the tape up a little. On the 
other hand, it is possible to have problems with new 
cartridges. A microdrive cartridge can hold an average 
of up to 90K of program and data—‘can’, because you 
sometimes get different amounts when formatting a 
cartridge. One of the reasons for this is because the 
tape in the new cartridge is stiff; formatting the same 
cartridge a couple of times can help to increase the 
maximum number of K per cartridge, and the 
program in Fig. 1 should demonstrate this. 

You will notice that the screen flickers violently 
when a format/save/load is in operation; to avoid this, 
POKE the system variable IOBORD (23750) with a 

number corresponding to the current PAPER colour. 
The main reason for buying a Microdrive is to load 

and save programs and data faster than is possible 
with tape; you will, however, probably find some 
problems in transfering programs from cassette to 
Microdrive. If the programs you wish to transfer are 
your own, then they will most likely be in Basic, and 
this shouldn’t cause to many problems. The only 
thing to remember is that programs that have more 
than one part will need their LOAD statements 
amended to incorporate the Microdrive syntax. Also 
note that ambiguous filenames “ ” are not allowed, 
and you will have to replace these with real names. 

The Spectrum manual warns people from incorpo¬ 
rating machine code within REM statements. This is 
good advice, because when an Interface 1 is attached 
to the Spectrum, it ‘moves’ the program area up in 
memory. The matter, is further complicated as 
channels and streams are used; these move 
everything up further. 

These facts are worth bearing in mind when 
developing software with the Microdrive attached to 
the Spectrum. Using the program in Fig. 2 as a 
subroutine will print a memory map of the Spectrum, 
from the start of the Microdrive maps to the end of 
the program area, it will also give information on the 
amount of memory left, as well as what the last device 
and stream was. 

One of the major deficiencies with Microdrive file 
handling is that there is no random access; worse, you 
cannot append to an existing file, it has to be MOVEd 
to another. Simply producing a new file from two 
existing ones by adding them together is not always 
the best solution — this is especially so with data files 
that have to be in order. 

An example would be a couple of files that 
contained names and addresses: the problem is to 
‘blend’ these files together to make one large file that 
is in order. This is called merging, and it can be done 
with just one Microdrive. 

To demonstrate this, create two files, DATA1 and 
DATA2. in each file put some numbers that are in 
increasing order — both files can have different 
numbers and amounts in them; make sure, however, 
that the last number in each file is 99999. Next run 
the program in Fig. 3. 

The algorithm for merging the two DATA files can 
be expanded to include more files. Also, it is possible 
to use strings and numeric variables in a record. 

Finally, after using a particular cartridge for some 
time, it is noticable that the access time grows. This is 
because programs and data saved are scattered over 
the file, instead of being saved in one block. The only 
way to remedy this situation is to transfer all 
programs and data to another cartridge: save pro¬ 
grams first, then data and then arrays, which should 
speed up access time considerably. 
By David Janda, a freelance computer journalist. 
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100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 PRINT 

FORMAT 

CAT 1 

230 NEXT C 

240 PRINT 

*K’ FORMAT REM Maximum 

CLS 

INPUT MNAME OF CARTRIDGE ”\n* 
IF LEN n*>10 THEN PRINT "TOO LARGE" : GO TO 120 
PRINT "INSERT NEW CARTRIDGE INTO M/D 1 AND PRESS THE ’F’ KEY" 

IF INKEY*< >"F“ AND INKEY*<>"+" THEN GO TO 150 

CLS 

FOR c=l TO 3 

PRINT AT 0,0 
PRINT "FORMATING "}n*5" "Sc?" OF 3" 

210 

220 

"m' i n$ 

PRINT "FORMAT COMPLETE" 

MAP REM 

CLS 

PRINT AT 

PRINT AT 

PRINT AT 

9080 

9090 

9100 

1,7; "AREA"5 AT 1,18} “ST AD”}AT 1,25}"SZ" 

3,15 “MICRODRIVE VARS"}AT 3,18}23734}AT 3,25558 

5,1} "MICRODRIVE MAPS"}AT 5,18}23792}AT 5,25} (PEEK 

23631+256*PEEK 23632)-23792 

PRINT AT 7,1}"CHANNEL INFO"}AT 7,18}PEEK 23631+256*PEEK 23632}AT 

7,25 (PEEK 23635+256KPEEK 23636)-(PEEK 23631+256*PEEK 23632) 

PRINT AT 9,1}"PROGRAM AREA"!AT 9,18}PEEK 23635+256*PEEK 23636}AT 

9,255 (PEEK 23627+256*PEEK 23628)-(PEEK 23635+256#PEEK 23636) 

LET s=(PEEK 23730+256*PEEK 23731)-(PEEK 

LET s*=STR* <s/1024) : IF LEN s$>4 THEN 

"SPARE = "}s*( TO 5)} "K" .* GO TO 9090 

PRINT AT 11,8}"SPARE = "}s*}"K" 

PRINT AT 13,7}"LAST STREAM No."}PEEK 23768 

23653+256*PEEK 23654) 

PRINT AT 11,8} 

PRINT AT 15,85"DEVICE TYPE ’"5CHR* (PEEK 23769)} 

10 REM MERGE-SORT 

15 OPEN £5}“m"515"DATA1" 

16 OPEN £6}"m"515"DATA2" 

18 OPEN £7}"m"}15“DATA3" 

20 GO SUB 100 : GO SUB 110 

40 IF o<t THEN PRINT £75o : go SUB 100 

50 IF t<o THEN PRINT £75t : go SUB 110 

55 IF t=99999 AND o=99999 THEN PRINT £55t 

CLOSE £7 : STOP 

60 IF t=o THEN PRINT £7}t : go SUB ioo : 
70 GO TO 40 

100 INPUT £5}o : RETURN 

110 INPUT £651 : RETURN 

: CLOSE £5 

GO SUB 110 

CLOSE £6 
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THE 
OFFICIAL 

Just like Eddie, you’ll start by trying to 
clear barrels on a bicycle... gradually 

working up to attempting Eddie’s daring 
leaps which have thrilled millions 

around the world! 

□ 100% machine code 
□ separate control of bike and rider 

for incredible realism 
□ dangerous headwinds for added 

difficulty 
□ scoring system-for successful jumps 

□ joystick or keyboard option 
□ PLUSH! You can enter the Official 

International Jump Challenge 
» Competition! 

Details on cassette insert 

Available from leading software 
retailers OR order today 

by mail, price £6-95 (48K 
Spectrum) or £7*95 

(Commodore 64, 
BBC ‘B’, & Electron) 

including VAT and P&P. 
Please make cheque or 

postal order payable 
to Software 

Communications Ltd. 
Allow 7 days for delivery. 

If you’ve ever wondered how it 
feels to be Eddie Kidd... defying 
danger and gravity, soaring on a 
motor-bike over a long line of cars i 
... here’s your chance to find out! m 

This fabulous new game - 
Jump Challenge - has been 
produced for you by Martech, ff 
with a lot of help from Eddie 
himself. 

At the age of 12, Eddie Kidd ■ 
was jumping over oil barrels on a ■ 
bicycle. At 18, he shattered the 9 
world record with his astounding m 
leap of 190 feet - clearing 14 
double-decker buses. Can you 
match his skill, courage, control \ 
and ice-cool nerve? Jump Challenge 
will show how you compare with the 
King of Motor-Cycle Stunts! 

CBM 64 

Martech is the registered trade mark of Software Communications Limited 
Martech House, Bay Terrace, Pevensey Bay, East Sussex BN24 6EE apsm 

SPECTRUM SPECTRUM 

mciitech 
TRADE ENQUIRIES WELCOME. PHONE: (0323) 768456 TELEX; 87465 EX1M Breton 

48K SPECTRUM • COMMODORE 64 • BBC 'B' • ELECTRON 
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SOLVE OUR 
'CROZZLE' QUIZ 
AND WIN £15! 

Programming 

This month’s Crozzle is in some ways similar to 
the hand-held ‘Fifteens’ puzzles which consist 
of a grid of letters that you have to shunt 

around until you get them into the right positions. 
The Crozzle grid consists of a 7x7 matrix of letters 

(see Fig. /), but there is no blank. The rules for 
movement are:— 
O On every move each letter shifts one place to the 
right, except for letters at the end of a line which 
move down to start the line below, and the letter in 
the bottom left-hand corner which moves up to the 
top right-hand comer. 

As well as shifting according to the conditions 
above, on every move each letter goes one higher in 
the alphabet (so As become Bs, Ms become Ns, and 
so on, except for Zs, which start again as As). 

To clarify these rules, and to provide a check that 
your program logic is working, Fig. 2 shows the grid 
obtained after the first move. As you will see the J in 
the top right hand corner of Fig. 1 (the starting grid) 
has moved one place to the right, and become a K in 
Fig. 2, and so on; also, the A at the end of the first line 
has moved down to start the second line, and become 
a B, and so on (NB: the Z at the end of the sixth line 

The winner of the June Crozzle was M J 
Leonard of London — well done, £15 is 

on its way! 

starts the seventh line as an A — all Zs become As); 
and lastly, the ‘Y’ in the bottom left-hand corner 
moves up to the top right and becomes a Z. 

Fig. 3 shows the grid obtained after the next move 
(from Fig. 2.) 

Since there are 49 positions in the grid and 26 
letters in the alphabet, a large number of grids will be 
generated from the starting grid by following the 
rules — one of these grids contains six seven-letter 
words (three are across and three are down) whose 
positions are indicated in the grid for you to use to 
submit your entry to the competition (below left). 

In fact, the grid which holds the words is the only 
grid which has the letters ‘CO’ in the first and second 
position of the second line — as indicated in the entry 
form. So there is no need to risk eye-strain and a 
headache by looking at all the possible grids to find 
the one containing the words — you can identify this 
grid in your program. 

To enter the competition, simply fill in the words 
where they occur and send this to: 
Sinclair Answers editorial, 
Crozzle, 
62 Oxford Street, 
London W1A 2HG. 

Crozzle set by Henry Howarth. 

The winner of the July!August Crozzle was 
RJ Paget, BFPO — congrats — another £15 

will be with you soon! 

FIG. 1 FIG. 2 FIG. 3 

JIWRYYfl ZKJX8Z2 UFILKYTR 

UXUKNUK BXWLOV flCYZWMP 

XXHTWWJ LYYIUXX WMZZJVY 

HYJWFJR |< IZKXGK YLJfiLYH 

TXflJWXN SUYBKXY ltvzcly 

TSNFTJZ 0UT0GUK ZPVUPHV 

YJUWNSY RZKVXCT LBPLWYP 

Send to: Sinclair Answers editorial, Computer 
'Crozzle', 62 Oxford Street, London W1A 2H6 
The winner will be the first correct entry drawn from 
a hat. The Editor's decision is final. Closing date 
31 September 1984. Winners will be notified 
by post 

NAME:_ 

ADDRESS:. 
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A NEW IMPROVED 
ZX81 KEYBOARD AT THE SAME 

OLD PRICE £9.95. 

mmf 

mm SAVE 
immr 

& m 

wmm 
m-m* 

copy 

I 

There’s only one thing wrong with the 

ZX81. Its keyboard. 
Or rather its lack of one. 
Since it’s flat your fingers don’t feel as if 

there’s any response to the pressure put on 

the keys. ^ ^ 

ZX81KEYS FILESIXTY KEYS 

In other words, you’re not quite sure 
which keys you’ve pressed until the screen 

actually tells you. 
Our new, improved push button keyboard 

changes all that. 
It matches the ZX81 perfectly. And the 

keys give a real calculator-type feel. 
To set it up all you have to do is peel off the 

adhesive backing and stick it on top of the 

ZX81 touchpad. 
Because no tampering or soldering is 

involved the guarantee is not affected. And it 
will last for up to 3Vz million operations. 

But our keyboard doesn’t just come 
loaded with features. With it comes a separate 
overlay and a set of coloured stick-on labels to 

make game playing easier. 
It’s yours for the original price of £9.95. 
Whichever way you look at it, we think 

you’ll agree that it’s a keyboard that’s quite 

outstanding. 

Orders to Filesixty Ltd., FREEPOST, London W9 2BR 1 

Cheques/PO made payable to Filesixty Ltd. 

Please send me ._(qty.) Keyboards at £9.95 each 

(including VAT and P&P). 

Total £  

Name 
BLOCK CAPITALS 

Address 

SA1 

Filesixty Ltd. 25 Chippenham Mews. London W9 2AN, England.Tel: 01-289 3059. Telex: 268 048 EXTLDN G 4087. 
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UPGRADE 
LIABILITY 
I intend to get my Spectrum 
upgraded from 16K to 48K 
at a local store - are there 
likely to be any problems 
with my guarantee in the 
future because of this? 
Philip Saw, Surrey. 

By opening the Spectrum’s case 
you make the guarantee invalid, 
but the company doing the 
upgrade has to guarantee any 
work done by them for at least 
three months. As the kits used 

As the kits used are similar to 
Sinclair’s factory fitted ICS, 
there should be no problems 
after three months. 

NOTANY 
OLD PORT 
I need to know which ports 
on the Spectrum 
correspond to interrupt 
modes 0,1 and 2; also, 
could you say which is the 
cheapest digital joystick 
with a fire button? 
John Caten, pssex. 

Details on the interrupt modes 
will be found in any decent Z80 
instruction book. We would 
recommend Nat Wandsworth’s 
Z80 Instruction Set, published 
by Scelbi. 

For information on joystick 
prices, see our ‘100 hardware 
Upgrades’ article on page 8 of 
this issue. 

COUNTING 
THE BYTES 
The facility to check the 
number of bytes of memory 
still available is not 
available on my 16K 
Spectrum. I have read 
somewhere that it is 
possible to find the free 
memory by a simple routine 
-1 think it was by POKEing 
or PEEKing certain memory 
locations — can you advise 
me? 
GM Jones, Bristol. 

PRINT (PEEK 23614*256 

+ PEEK 23613) - (PEEK 
23654*256 + PEEK 23653) 
should tell you how many bytes 
are left (approximately). It uses 
two of the system variables 
STKEND (the end of all the 
memory used by the programm) 
and ERR SP which is the bottom 
of the GOSUB stack (at the top 
of memory). The difference 
between them is the space left to 
be used. See page 165 of the 
manual for details. 

SAVING 
DATAFILES 
Can the 48K Spectrum use 
data files? If so, how are 
they created and read from? 
Also can a screen created 
by a graphics package be 
saved on cassette? 
Frazer Davies, Sutton. 

The ZX Spectrum can SAVE 
and LOAD arrays as DATA files 
(see page 143 in the manual) 
which can be MERGED into a 
running program. Also the va¬ 
riables may be saved on their 
own by clearing out the Basic 
program lines before SAVEing. 
These may then be MERGED 
back into the program in the 
same way. 

Pictures may be SAVEd by 
the use of the SCREENS 
command detailed on the same 
page. 

BESTRS232 
LINK-UP 
Which is the best way to 
connect an RS232 Interface 
1 to a Tandy printer / 
plotter? 
D Thomas, Port Talbot. 

The RS232 on Interface 1 
should be used connected to the 
serial input on the printer. The 
pin connections are listed for 
RS232 connectors in the Inter¬ 
face 1 manual. Set the ntunber 
of stop bits to one (this is the 
amount of delay between each 
character). 

Are there any DIY kits 
available to enable me to 
use the Brother EP22 
printer with my Spectrum? 
W Williams, Bradford. 

When I visited Compec ’83 
I was impressed with the 
Brother EP22 printer. If so 
could it be connected with 
either the QL or the 
Spectrum using the ZX 
interface? 

TITLE 
READING 
ROUTINE 
Can you suggest a routine 
which will allow the 
ZX Spectrum 
to read the titles or 
programs stored on tape, 
and report them as a screen 
or printer list to be used as a 
catalogue? 

If so, could this include a 
listing of the Block titles? 
P Wells, Manchester. 

You can use VERIFY “ZZZZ” to 
get all the names of programs 
listed on the tape. The ‘ZZZZ’ 
can be any name not on the tape. 
For the block titles a machine 
code routine is required, as the 
IX register is required to hold 
the address of a buffer in which 
to store the header details. 

There are several commercial 
programs which include such a 
utility. See the review of the 
Timedata Toolkit in this issue. 

Also, does the EP22 need 
special paper? 
HMagri Overent, Wilts. 

The EP22 printer has an RS232 
25 way ‘D’ connector under a 
flap on the right hand side. This 
can be used to connect it to any 
computer by setting it to 300 
baud, 1 stop bit (and using 
interface 1 on the Spectrum). 

The EP22 uses thermal paper 
or plain paper (with a special 
cartridge ribbon). Connect the 
input pin 3 to the output from 
the computer and pin 20 to 
DTR on the computer. 

MORE 
COLOURS 
Is there any hard / software 
available to increase the 
number of fore/ 
background colours on the 
ZX Spectrum? Is there any 
hard / software available for 
the Spectrum which can 
increase the number of 
UDGs available? 
Keith A Gibb, Scotland 

No, there isn’t - the number of 
colours is fixed by the ULA, and 
cannot be changed. The whole 
character set can be moved into 
RAM thus giving as many 
UDGs as you like by altering the 
system variable CHARS (23606 
and 23607). This should be 
moved above RAMTOP allowing 
eight bytes for each of the 256 
characters. _,77 
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CAN I 
CONNECT 
TOPCB? 
I find the EAR,MIC and 
power connections on the 
rear of my Spectrum 
unreliable. Is there any way 
to make a permanent 
connection on the machine 
to help? 
Peter Hewetty London. 

Soldering the wires direct to the 
printed circuit board would 
seem to be the only solution to 
your problem. 

ENTER 
THE ROM 
Could you supply me with 
the entry points in the ROM 
for the following functions: 
BEEP, SCREEN, ATTR, PLOT, 
DRAW and CIRCLE. 
Edward Marcus, Stowmarket. 

We suggest you purchase a copy 
of Ian Logan’s excellent book 
Understanding Your Spectrum, 
published by Melbourne House 
(priced £7.95), as certain entry 
variables have to be set for each 
routine. 

NOSIGN 
OFZODIAC 
Can you please tell me of 
any 48K Spectrum software 
to give astronomical 
informaton? 
RP Shore, Southampton. 

We know of no program that 
can supply this information, but 
it could be compiled from tables 
obtained from the Royal Astro¬ 
nomical Society. Their address 
is given below. 

rasT 
Burlington House, 
London Wl. 
Tel: (01) 734 4502. 

HOW TO AUTO-RUN IDEAS 
SIZE YOUR 
MEMORY 
How can I tell if a Spectrum 
is 48K? What should I do if 
the Spectrum has broken 
though still under 
guarantee, but I have lost 
the receipt? 
Chi Wah Yau, Birmingham. 
PRINT PEEK 23733 will be 255 
on a 48K Spectrum and 127 on a 
16K version. Send back the 
Spectrum to Sinclair — they 
have a register of purchasers. 
State when and where you 
bought it. 

How do I make my 
programs run 
automatically? And how do 
I make them draw a picture 
while loading? 
Andrew Walker, Kent. 

To make programs runs auto¬ 
matically, use the LINE 
command at the end of the 
SAVE command. When the pro¬ 
gram is LOADed it GOTOs the 
line number indicated instead of 
to the listing (see example 
below). 

No picture can be drawn 
while LOADing, as the computer 
only does one command at a 

DATA READING 
Is it possible to read data 
from the MIC socket with 
the 48K Spectrum, and plot 
a graph on screen according 
to the amount of power fed 
in from tape recorder or 
microphone? If so, how? 
M Hewitty Cleveland 

It is possible to read data from 
the EAR socket, but not advi¬ 
sable in Basic, as it is tool slow. 
The EAR socket can be read by 
looking at Bit 6 of the keyborad 
port. The MIC socket is an 
output, and therefore cannot be 

‘read’; only ON or OFF values 
will be obtained and so power, 
and suchlike, cannot be measu¬ 
red. To time the frequency you 
will need to write a short 
machine code routine. Accurate 
timing can be achieved by work¬ 
ing out how many micro¬ 
seconds each instruction in your 
short timing routine take. 

Time the pulses over a period 
of a second of two, and take an 
average, and to measure levels 
you’ll need an A/D converter. 
Good luck. 

time. Modern games designers, 
however, load a nice picture 
first, which gives the user so¬ 
mething to look at while the rest 
of the program is loading using 
the SCREENS command. 

Example of autorun in Sin¬ 
clair Basic: 
O Type in program; for 
example: 10 PRINT “SINCLAIR 
ANSWERS”. 
O Save program to tape with: 
SAVE “prog” LINE 10. 
O When loaded, program will 
auto-run ‘SINCLAIR ANSWERS’. 

MEMORY 
MAPPING 
What difference is there in 
memory mapping ROM 
(and so on) between the 
Spectrum Issue 2 and the 
Issue 3? 
Richard Barnes, Kent. 

There is no difference in memo¬ 
ry mapping between any of the 
Spectrums, the difference is in 
the ULA chip, which acts as the 
cassette interface. Some pro¬ 
grams will not work with Model 
3s - return the copy of the tape 
and ask for a more up to date 
version which should work. 

KEYBOARD WOBBLE 
A friend of mine recently 
bought an Interface 2 and a 
games cartridge for his 
Spectrum, but it keeps 
pradiin?when ever the 

keyboard is moved - is 
there anything that can be 
done to stop the wobble? 
L Kirkwood, Poole. 
The answer is not to move the 

keyboard! The Interface 2 is 
designed to work with a joy¬ 
stick. If you feel that it still 
wobbles despite this, take it 
back. 

PRINTER 
LINK-UP 
Is it possible to connect my 
Spectrum to an Atari 1027 
printer? If so, what 
interface will I need, and 
how much will it cost? 
Steven Dewley, London. 
The Atari 1027 is an RS232 
device, and so requires an 
RS232 interface for the ZX 
Spectrum. Interface 1 from Sin¬ 
clair would do, or there are 
others available from about £50. 
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BLOCK DELETE 
Answers 

Can you delete more than 
one line at a time without 
ruining the whole of the 
program? 
Mark Mavelly Herts. 

One of the many omissions in 
the Spectrum Basic develop¬ 
ment system is the facility to 
delete a range of lines — so here 
is a short routine to get you 
started. 

To produce the machine code 
routine, type in the loader pro¬ 
gram as listed and then run it. 
The loader program can be used 
on both 16K and 48K machines 
because it loads the routine 
relative to RAMTOP, the last 
byte of basic program space. If 
the loader runs OK, then a 
message will be produced which 
tells you the calling address of 
the routine. 

In a standard machine this 
will be 65314 on the 48K, and 
32546 on the 16K. If you have 
any other machine code rou¬ 
tines loaded, then this may be 
different — write it down! 

If an error message is produ¬ 
ced, then there is an error in the 
data statements, and these must 
be checked before rerunning. 
After running the loader you 
can save the routine by typing 
SAVE “blockdel” CODE [cal- 
laddr], 55. where calladdr is the 
value printed by the loader 
program. 

It might also be useful to save 
a small program such as: 

10 CLEAR [calladdr]-1 
20 LOAD “blockdel” CODE 

. . .on the tape using the 
command SAVE “lodbd” LINE 10 
before the machine code routine 
to autoload it. 

To execute the routine you 
type PRINT USR [calladdr], first, 
last, where ‘first’ is the first line 
to be deleted, and ‘last’ is the 
last. For example, PRINT USR 
[calladdr],20,100 will delete all 
lines from 20 to 100 inclusive. 

If the first line does not exist, 
then the first one greater than 
‘first’ will be the first deleted, 
and if the last line doesn’t exist 
then the first line below ‘last’ 
will be the last deleted. 

After typing this line one of 
four events will occur: the mes¬ 
sage ‘Nonsense in Basic is prin¬ 
ted’, the routine was called 
without any line numbers, the 
other three return values are: 
‘O’, meaning that the first line 
number was invalid, either too 
large or non numeric; and ‘2’, 
which means that the last num¬ 
ber was invalid. 

REM 
REM 
REM 
REM 
REM 
REM 
REM 

********************** 

Block Delete 
Loader program 
16K & 48K verison 

********************** 
40 REM calc current value o-f ramtop 
50 LET rt=(PEEK 23731)*256+PEEK 23730 
59 REM make space routine 
60 CLEAR rt-54 
65 REM calc start o-f routine 
70 LET ps=(PEEK 23731)*256+PEEK 23730+1 
80 LET cs=0 
90 FOR n=ps TO ps+54 

LOO READ b 
L10 POKE n,b 
L20 LET cs=cs+b 
L30 NEXT n 
L40 READ tot 
L50 IF totOcs THEN GO TO 320 
L60 PRINT "the routine has been" 
170 PRINT "loaded ok. The calling address is 
200 DATA 205,121,28,205,162 

- ps 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

45,56,3,176,32 
8,205,162,45,1 
2,0,24,35,96 
105,35,205,110,25 
229,205,162,45,56 
3,176,32,6,193 
1,1,0,24,14 

280 DATA 96,105,205,110,25 
290 DATA 84,93,225,205,229 
300 DATA 25,1,0,0,201 
305 STOP 
310 DATA 4842s REM This is the checksum -for the d 

ata statements 
320 CLEAR ps+53 
330 PRINT "ERROR in the data statements. Check th 

e rerun" 

The routine works by making 
calls to four routines within the 
Basic ROM. The first call gets 
the two values from the 
command line and puts them 
onto the calculator stack. The 
next call is to a routine which 
fetches a value from the stack, 
which is passed to a routine to 
find the address of this Basic 
line. Having done this for both 
line numbers, the routine to 
recover space is called with the 
two addresses as parameters. 

By Richard Dickens, a 
computer programmer. 

STICKY FIX-UP 
How can I stop my 
Spectrum’s keyboard 
surround coming apart 
from the main body of the 
machine? 

Also, have you any idea 
where I can obtain the 
solution to The Hobbit 
(which has been driving me 
around the bend)? 
Chris Cooper, Ayrshire. 

Some kind of adhesive would 
probably be your best fix: try 
polystyrene cement (used for 

model aeroplanes) or a brand of 
superglue. 

As regards The Hobbit, the 
Guide to Playing The Hobbit 
should help you with this, now 
classic, adventure. It’s priced 
£3.95, and is published by Mel¬ 
bourne House. 

Melbourne House 
(Publishers), 
Church Yard, 
Tring, Herts. 

79 
SINCLAIR ANSWERS 



SOFTWARE 
"Ziggy turned, his fingers clutching the trigger of his capsule gun, 

something had startled him or had it? 
x He looked back, he had grown very tired from his many exploits in 
\ THE PYRAMID negotiating 120 different chambers and coming face to 

j face with some pretty nasty aliens. 
No sooner than he had accomplished this mission, he was 

| summoned by time Lord Hamilton (known as Super Ham to his friends) to 
I go to DOOMSDAY CASTLE and to save the Universe from the infinitely 

evil Scartha^this being no small task took several megayears. By this time 
Ziggy was completely exhausted, his capsule battered, dented and 

wobbling as he limps in the direction of home, a real super 
hero of our time. Unable to leave the Universe undefended 
he radioed his great friend and colleague Beaky on the 
planet of Crackit to stand guard until his return. 

.. mmmmm. 1 ■ j 
Beaky would normally assume this role without 4| 

a second thought, however he had his own problems 
to face for the dreaded Eggsnatchers had returned 
to threaten the very existence of his breed. Beaky's survival instincts do not 
allow him to leave Crackit until he has reared enough chicks to fight off the 

Eggsnatchers. In order to crack it, he must pass 
through 12 different stages each getting 

progressively harder. 
So we have it, Ziggy returning home 

for a complete refit under the illusion 
that Beaky is defending the Universe, 

it can't take Beaky that long 
secure his own species 

and when will 
Ziggy be 

back.?" 

SPECTRUM 48 K:- COMMODORE 64K:- 
The Pyramid £5.50 The Pyramid £6.50 
Beaky & The Eggsnatchers £5.50 Beaky & The Eggsnatchers £5.5( 
Doomsday Castle £6.50 Disc Versions £9.50 

rom all good software outlets. 

FANTASY SOFTWARE, 
Fauconberg Lodge, 27A St..George's Road 

Cheltenham, Gloucestershire. 
Telephone: (0242) 583361. 

Trade enquiries welcome. 

How much would 
you expect to pay for a 
dual 128K fast access 
storage system for 
your Spectrum that 
included Centronics 
and RS232 interfaces 
and free word pro¬ 
cessing software as 
standard? 

Chances are it’s a lot more 
than £129.95. But this is what 
will buy you the incredible 
Rotronics Wafadrive unit. 
There are no extras -this price 
includes VAT and postage. 

A fast reliable dual- 
drive shram astern 

Integrated System 

The Wafadrive is a 
complete system which 
contains the micro interface, 
two 128K drives, RS232 and 
Centronics ports, all in one 
attractively-styled, compact 
unit.There is a minimum of 
connecting leads and no extra 
boxes to clutter the desk top. 
Like the majority of profes¬ 
sional systems, the units are 
dual drive. This offers the opti¬ 
mum balance between system 
flexibility and cost. Built-in 
serial and parallel interfaces 
allow the direct connection of 
just about any popular printer. 

Fast and Reliable 

The Wafadrive achieves 
very fast loading and saving, 
but not at the expense of 
reliability. Extensive research 
and the use of high grade 
materials ensure that the 
Wafadrive will give years of 
dependable operation. Data 

integrity is on a par with 
floppy disk. The fully inter¬ 
changeable wafers are avail¬ 
able in three sizes -128K, 64K 
and 16K. Low capacity wafers 
give faster access. They are 
therefore most suitable for 
program development 
applications. The high 
capacity wafers are suitable 
for more general data storage. 
Loading rate is well over ten 

times as fast as cassette! 

Software 

Armed with the com¬ 
prehensive user manual, 
blank wafer and word 
processor supplied, you can 
use your Wafadrive straight 
away.There is also a rapidly 
growing range of software to 
enable the programmer and 

games player to exploit the 
Wafadrive system to the full. 

Wafadrive for the 16/48K 
Spectrum is available now. 
Versions for other popular 
home computers are under 
development. 

Send a 16p stamp for a full 
colour brochure and 
information on software and 
accessories. 

FOR USE WITH THE SINCLAIR SPECTRUM 

Please send me (enter as appropriate): 

_ ROTRONICS Spectrum Wafadrive(s) 
_ 16K wafer(s) 
_ 64K wafer(s) 
_ 128K wafer(s) 
_ Heathrow/Nightflite II (48K: Hewson) 
_ Space Wars/Seiddab Attack/Luna 

Attack (48K:Hewson) 
_ Bear Bovver/Wong s Loopy Laundry/ 

World Cup (48K: Artie) 
_ Starbike(48K:Softek) 
_ The Artist - graphic utility (48K :Softek) 
_ ZAP machine code development 

package (48K:Hewson) 
_ RS232 lead 
_ Centronics lead 

All prices include VAT and P&P TOTAL £ - 

□ I enclose a cheque/PO* made payable to SMT 
□ debit my Access/Barclay card* account no. 

(*deleteas applicable) 

@£129.95 each 
@,£3.45 each 
@£3.65 each 
@£3.95 each 

@£14.95 each 
@£14.95 each 

@ £9.95 each 

@£7.95 each 
@£9.95 each 

@£19.95 each 

@ £9.95each 
@ £9.95each 

Signature: 

Name: 

Address:_____. 

Send to (no stamp required): SMT, FREEPOST, Greens 
Norton, Towcester, Northants,NN128BR 

Please allow 28 
days for delivery. SMT 



ABSOLUTE 
BEGINNERS 

FIRST IMPRESSIONS ARE IMPORTANT IN ANY REUIfONSH/g^ 

NEVER MORE SO THAN WITH YOUR NEW SPECTRUM-HOW 

SHQULDJOU GO ABOUT ACQUAINTING YOURSELF? _ You’ve just rushed home clutching your brand 
new Spectrum, and are all fired up and rarin’ 
to go, just one step away from zap, blast, 

pow, and ‘highest score is’... You’re about to be¬ 
come one of the computer people... 

But, of course, there’s a lot you need to learn 
before you can just work the thing, never mind write 
the ace successor to Death Race or Manic Miner; so 
the purpose of this article is to acquaint the Spec¬ 
trum novice with the rudiments of getting up-and- 
running — from making those first connections to 
entering that initial command. So, to begin at the 
beginning... # . 

Getting it out of the box: you might think this is 
absurdly obvious, but having all the bits and pieces 
that come with the basic machine is vital to getting 
underway. When you open the carton and lift off 
that polystyrene lid, you should find: 
OThe Spectrum itself. 
OA black box with a thick wire coming out one side, 
and a long thin wire coming out the other. The latter 
wire will have either a white or a red strip running 
along it, and a metal plug at the end, and is the 
power supply unit. 
OA Single black wire about two metres long, with a 
big fat plug at one end and another nearly-as-fat at the 
other: this is the TV lead. 
OA short, double wire, with two jack plugs — one 
black and one grey — at both ends: this is the tape 
recorder lead. 

These four items are 100 per cent vital; the other 
stuff in the box — the two manuals, and the free 
cassette of programs — these are only about 90 per 
cent vital. If you have not got all of these items, stuff 
what you have got back in the box, go right back to 
the shop, and complain. 

Now, having got all the bits, the next thing you 
need is a TV set. Any UHF, 625-line, 50cps set is 
fine. There is another check you need to make be¬ 
fore you start plugging: make sure the make or 
brand of TV will work with the model of Spectrum 
that you have. Now by ‘model’ we’re not talking is 
it a 16K or a 48K?’ — what we mean is that there are 
three versions (or internal designs) of the Spectrum, 
called Model 1, Model 2, and Model 3. Models 1 
and 2 do not work too well with certain makes of 
television — specifically, Grundig, Toshiba, or Hi¬ 
tachi. 

On the other hand, you’ll have no trouble at all 
with any set made by Sony — their KV 1400 UB for 
example, works a treat with the Spectrum, (and 
their KV 1430 UB has an extra aerial socket at the 
front for a computer, and which saves all that te¬ 
dious plugging and unplugging). 

If, however, you have a Model 3 Spectrum, 
there’s no problem at all: when Sinclair modified the 
circuit a second time, they made it so Model 3 will 
work with any television. 

So how do you tell which model you’ve got? Well, 
there are those people who will tell you it’s all to do 

with the keyboard, that if it’s got those naffish, 
light-grey keys then it’s Model 1, and if it’s got nice, 
dark-grey keys, it’s Model 2; and they’d be wrong. 

The only way to tell, apart from opening the 
casing and checking the circuit design, is to peer 
into the expansion slot at the back: if you look 
closely at the bit of printed-circuit board protruding 
you can see 27 metal strips that run out towards the 
edge. If the gaps between these strips are as wide as 
the strips themselves, then you’ve got a Model 1; if 
the gaps are narrower, much narrower than the 
strips themselves, then you’ve got a Model 2; and if 
you look inside and can clearly see a piece of flat, 
shiny aluminium, which is the ‘heat sink’, you’ve 
got a Model 3 (it also helps that Model 3 says ‘Model 

3’ on the bottom of the casing). 
By now you are probably itching to get going, so 

go ahead and plug it all together as per the manual 
diagram (but don’t be surprised if you don’t get the 
nice neat set up depicted in the diagram). 

The first time you meet, the Spectrum keyboard 
can be pretty daunting. Almost every key does at 
least five things, and there’s 38 like that. How do 
you remember 190 commands and symbols at one 

time? The simple answer is: don’t try. Familiarise 
yourself only with as many as you need to as you 
start to program. 

The reason for this multi-function plethora is that 
when Sinclair designed the Spectrum, and it’s pre¬ 
decessor the ZX81, the idea of ‘keyboards’ — whole 
word commands on one key — was to save time, 
especially for those who can’t type. But it doesn’t 
work out like that. 

For example if you want INK, you have to press 
CAPS SHIFT and SYMBOL SHIFT together, then you 
have to hold down SYMBOL SHIFT, and then press 
“X”; on other computers you just type I, N, K. 

But the Spectrum is cheap, it’s popular, so you 
might as well get used to it; so here are some hints 
on overcoming the common key vexes. 
O When you see that flashing K, that’s your clue 
that the Spectrum wants a Keyword. Keywords are 

in white. 
O When you want any of the symbols in red on the 
keys, such as +,&,£ and ?, or one of those ever- 
popular keywords, AND, OR, AT, STOP, NOT, STEP, 
TO, THEN, press SYMBOL SHIFT at the same time. 
Hint: it’s also in red. 
O When you want any of the words in grEen, re¬ 
member there’s Extra work involved, so press CAPS 
SHIFT and SYMBOL SHIFT together, and the flashing 
K will change to a flashing E. 
O When you want any of the rEd keywords — the 
ones below the keys — it’s even more Extra work. 
You have to press CAPS SHIFT and SYMBOL SHIFT 
together to get the flashing E, and then hold down 
SYMBOL SHIFT again. Hint: it’s still in red. 
O To get the top row of ‘only when I’m editing’ 
commands — such as EDIT, start doing GRAPHICS, 
and DELETE — notice that these are in white, and 

7 had no idea computing was so difficultT 

hold down CAPS SHIFT which is also in white. 
You’ll find it helps to practise these ‘find the key’ 

routines on their own, out of the heat of battle as it 
were. Then when you’ve got them ‘wired in’, you’ll 
find you don’t have to devote all your attention on 
the keyboard, and you can concentrate on the pro¬ 
gram. 

Spectrum keys don’t go ‘plink’ like grown-up 
computer keys do. Nor do they give that satisfying 
slight-resistance-then-give-in feel. To ensure you get 
adequate feedback when you’ve actually pressed a 
key, try this: press POKE 23609, 100 followed, of 
course, by ENTER. The keys on the keyboard should 
now give a fairly satisfactory ‘beep’ when you press 
any key. 

How it works is this: the Spectrum actually makes 
a little clicking noise everytime you press a key 
anyway, and what you’ve done, in effect, is tell it, 
‘Hey, you know how you remember to go click? You 
go and look in address 23609, and find the number 
there, 0, which tells you to click for l/255th of a 
second? Well, make that 100, and go beep for 100/ 
255ths of a second. Ta.’ 

You can do other things to turbo charge your 
keyboard. For example, if you go POKE 23561, 20 
(ENTER), keys start repeating faster. What you’ve 
done is cut the time the Spectrum waits to see if you 
really want it again from 35/50ths of a second to 
20/50ths of a second. 

And that’s only for ‘first repeat’. If you want to 
shorten the time between repeats, try POKE 23562, 2 
(ENTER) and see what you get (you get a hair-trigger 
Spectrum that goes off like a machine gun). The 
only snag is that these three modifications get wiped 
from memory when you switch off and have to be 
done again every time you switch on. 

There are tricks you can do during programming 
that make life easier too. For example, if you have: 
10CLS 
20 PRINT "Give me a number", a 
30 PRINT a 
40 INPUT "give me another number , b 
50 PRINT b 

60 PAUSE 40 
70 PRINT 'The answer is"; a 4- b 

With the little prompt sign ‘>’ at line 20, and say 
you wanted to move down to line 70 to change it 
from ‘The answer is’ to ‘Added together = ’, then 
only a dummy would press CAPS SHIFT plus 6 
(move down) five times. The faster way to do it is 
LIST 70, ENTER: and you get right there. 

Likewise, if you have to edit a line or change it, 
the ‘book’ way is CAPS SHIFT plus EDIT, then when 
you’ve got the line in the working area, DELETE, 

DELETE, DELETE untill the bit you want is rubbed out, 
then enter the correct stuff. But if you press the line 
number — say, 70, in the example above — and 
nothing else except ENTER, you wipe the whole line 
out. Then you can start afresh, which you may find 
is quicker. 

Tricks like this are actually in the manual, but 
like so much of the information in that mighty tome, 
it’s presented in such dry, factual style that you can 
easily miss them. 

The trouble with the Spectrum manual — with all 
computer manuals — is that they’re usually written 
by some back-room whizz-kid who knows the ma¬ 
chine inside out, but who’s forgotten what it’s like to 
be a humble, raw beginner. 

There are tricks to discover that aren’t in the 
manual. One that’s quite fun is how to make bits of 
program listing stand out in colour. For instance, if 
you had: 10 PRINT “Hello”, and you wanted the word 
‘Hello’ to stand out in red ink, then press 10 PRINT 

as usual, but then CAPS SHIFT and SYMBOL SHIFT 

together, followed by CAPS SHIFT and 2. ‘Hello’ 
will now be in red ink. to get back to black ink, 
press CAPS SHIFT and SYMBOL SHIFT, and then 
CAPS SHIFT and 0. 

Now, according to the manual, you shouldn’t 
really be doing that, since you’re interrupting the 
strict logic of the Spectrum; but it’s the kind of 
thing you can discover once you start to play around 
with it — which is what we think it’s all about. 
By Eric Robbie, a freelance writer. 83 
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MARKETING DIVISION 
290-298 DERBY ROAD 

BOOTLE 
LIVERPOOL 
L208LN 

24 hrs service 051 -933 5511 

SINCLAIR ACCESSORIES 
STACK LIGHT RIFLE (48K Spectrum only) 

SPECTRUM DUSTCOVER 
ZX81 WALLET 
SINCLAIR QL DUSTCOVER 
SPECTRUM TOUGHENED JOYSTICK 

£29.95 
£1.50 
£1.00 
£2.00 ■ 
£8.95 " 

STACK 100 PRODUCTS AR£ AVAILABLE FROM SELECTED BRANCHES OF. ' 
W.H.Smith, Greens at Debenhams, John Menzies, Dixons, Spectrum Dealers, 
Lightning Dealers, Prism Dealers, Makro. 

kSkI1seasiiu. ^ck .n™. 
FACE OR ANY JOYSTICK INTERFACE WITH CBM/ATARI 
CONNECTORS. c. Q_ 
JOYSTICK AUTO-FIRE ADAPTER -„0 IKI~£w?5 
for the serious games player ALL PRICES INC. VAT 

Please send me a Free brochure, price list and 
the address of my nearest stockist. 

Name..... 

Address .. 

E. & O.E. 

BE ON TARGET 
WITH THE STACK LIGHT RIFLE 

3GAMESFREE 
48KSPECTRUM 

ONLY 

ONLY 

£29.95 (Inc.VAT) 

Turn your ZX81 & Spectrum system 
into a portable computing centre! 
Just £34.95 

ZX Spectrum 
Custom Case 
now available! 

(+ P&P) 
each. 

Designed by ZX enthusiasts — for ZX ^1 

Send for your ZX Custom Case — 
now! 

ZX81 and Spectrum Custom 
Cases are guaranteed for two years, 
and cost just £34.95 (+p&p) each. 
Remember you could pay more for 
an ordinary briefcase. 

To order, simply use the FREE¬ 
POST coupon. Or if you have a 
credit card, telephone 0992 764545 

CUSTOM 

enthusiasts. 
Both the ZX81 and Spectrum Custom Cases 

were designed by a group of ZX system users 
and manufactured by Britain’s leading case 
makers. Made from impact-resistant ABS, each 
case holds every piece of Sinclair hardware 
available for the respective computers — plus 
Learning Lab, manual, software cassettes and 
any cassette player up to 10Vi" x 5 Vi". If you 
haven’t all the hardware, simply leave the 
pre-cut foam in position, then remove it as you 

get extra pieces of equipment. 
An when brand new hardware is introduced, or 

you upgrade from ZX81 to Spectrum, simply contact 
us for a replacement foam insert for just £4.95 

(+/£/>). 

To: Custom Cases, Custom House, Britania 
Road, Waltham Cross, Herts EN8 7RH 

Please allow 28 days for delivery. 14-day money- 
back undertaking. 

Custom Cases, Custom House, Britania Road, Waltham 

Cross, Herts EN8 7YN. _ . . 
Please send me___(qty) ZX81 Custom Cases(s) at 
£36.95 (inc. £2.00 post, packing, insurance) each. 01. 
Please send me___(qty) Spectrum Custom Case(s) 
at £36.95 (inc. £2.00, packing, insurance) each. 02. 
*1 enclose a cheque/P.O. for £----- 
made payable to Computer Cases. 
‘Please debit my Access‘/Visa* 
account no----- 
‘Please delete as appropriate. PLEASE PRINT. 

Signature ---- 

Name: Mr/Mrs/Miss---— 

Address-—---—- 
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LOGO 
SQUARES UP 

LOGO IS EASY TO USEAND RESPONSIVE^SO IDEAL FOR 
THE YOUNG PROGRAMMER. U using computers in education is fun, but 

having to learn a language like Basic can be 
frustrating for both teacher and pupil alike. 

Logo, the language specially developed with the 
young user in mind, is a much better alternative, and 
its success has spawned several versions for home 
micros, especially the Spectrum. We looked at one 
from LCSI/SOLI, a cassette-based package that 
comes with two manuals, and offers a wide range of 
facilities, from drawing simple lines to mathematics. 

Logo’s great virtue is that it uses plain English 
commands, rather that the convoluted syntax of 
Basic. For example, to draw a line in Basic you need 
to use DRAW, and then x and y parameters, whereas 
in Logo you use either LEFT or RIGHT to determine 
the slope of the line, then FORWARDN where N is the 
line length. 

Logo’s best feature, however, and the one that 
sparked most enthusiasm when it was introduced, is 
the ease at which complex graphics can be construc¬ 
ted with very little programming via the ‘turtle’. 
Most people should have heard of the turtle by now 
— it’s a small cursor that can be moved around on 
screen (some turtles are ground-based robots, and 
two commands, STARTROBOT and STOPROBOT, 
allow these to be used). 

The turtle can be moved using plain English 
commands making it perfect for the educational 
environment. Drawing a square, for instance, is as 
simple as REPEAT 4 (FORWARD 50 RIGHT 90). By 
repeating the procedure several times, and moving 
the square through a small angle, some neat designs 
can be made. Virtually any shape can be defined in 
this way. 

Most users will want to use their procedures more 
than once, so Sinclair Logo utilises several storage 
techniques. While the machine is switched on, all 
procedures can be stored and called directly. This is 
only a temporary measure, as all is lost when the 
power is disconnected, so putting everything onto 
cassette is a far better method if the procedures are 
going to be required again. 

If some screen has been designed and it is required 
for further editing at a later date, SAVESCR “filename 
can be used to put it onto tape. Microdrive owners 
will be pleased to know that there is no need to 
disconnect the Interface 1 before using Logo, as it has 
been made to operate with the little beasts. 

One of Logo’s great time savers, as in most 
languages, is the use of local and global variables. A 
local variable is input into a procedure before 
execution and only lasts until it stops running, while 
the latter works throughout a procedure and remains 
in memory even after the final statement. 

In Logo, a local variable is defined in the title of a 
procedure with the colon. Say, for example, we 
define a square, but do not want it to have sides of any 
specific length. The variable :SIDE could be put into 
the procedure definition, telling Logo that each time 
a square is to be drawn, a number will be put in the 
container :SIDE. The complete procedure definition 
is then TO SQUARE : SIDE, and the statement to 
draw a square (SQUARE 20), where the number is the 

side length, and can be anything the user chooses. 
Being able to define a shape in this way opens up 
whole new areas for the programmer, because it 
allows different shapes to be drawn easily and 
quickly, without the worry of correct DATA state¬ 
ments or arrays. 

Global variables do not rely on an input before a 
procedure is executed, but on a variable definition 
which stands for any procedure. Logo regards a 
number as a word, so by saying MAKE “NUMBER 35, 
the computer will PRINT 35 whenever asked for 
NUMBER. MAKE, therefore, defines a variable which 
can either be a word or a number, and used in any 
procedure. 

As mentioned, drawing is very simple under Logo. 
Colour can be added and changed with very little 
hassle, though the Spectrum’s screen handling does 
not make it very good for more than one colour on any 
shape, as the attributes of a character change when a 
new colour is introduced. 

Colour, procedures, different variables — Logo 
has it all. There’s even a new sound command that 
tries to extend the Spectrum’s range: although 
adding some clout to the machine’s sound ability, this 
facility is still overshadowed by the fact that its basis 
is a simple ‘beep’. 

Finally, Logo’s editing facilities will be invaluable 
to all; Sinclair Logo has a very comprehensive editor, 
allowing the programmer to alter any screen picture 
or procedure. It is possible to turn the cursor (or pen 
as it is called in Logo), into an eraser and move it 
along a line, getting rid of characters as it goes. The 
editing facilities of this Logo implementation are all 
anyone could ask for, and far better than those 
supplied in Sinclair Basic. 

Fundamentally, Logo goes where Basic fears to 
tread, supplying facilities for drawing simple grap¬ 
hics to complex mathematics. With the current 
cutbacks in educational spending, authorities could 
do just as well getting a Spectrum and Sinclair Logo, 
as paying out for an expensive Beeb. 
By Steve Applebaum, staff-writer. 

Sinclair Logo 
(developed by Logo 
Systems Inc (1 983) and 
Les Systemes 
D'Ordinateur Logo 
Internationale (1 983)), 
is priced £39.95, and 
available from: 
Sinclair Research, 
25 Willis Rd, 
Cambridge, CB1 2AQ. 85 
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PROGRESS IN 
PROLOG 

WITH THE SPECTRUM PROLOG PACKAGE YOU CAN GEL 

INTO EXPERT SYSTEMS THE EASY WAY. The language Lisp is now available on a wide 
range of microcomputers, and it is becom¬ 
ing increasingly popular amongst the Artifi¬ 

cial Intelligence and Expert System fraternity. Ho¬ 
wever, many people, used to a more conventional 
language such as Basic, find Lisp difficult to use. 
But if you are interested in AI — but not on facing 
the rigours of Lisp — an alternative is now available: 
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Micro-Prolog (priced 
£24.95) and Reference 
Manual (priced £9.95) 

are from Logic 
Programming 

Associates, and 
available from: 

Sinclair Research, 
25 Willis Road, 

Cambridge CB1 2AQ. 

Prolog is a major rival to Lisp, and is currently 
being used as the basis for some of the work towards 
fifth generation computing. Generally, Prolog tends 
to be easier to use than Lisp, and it is far better 
suited to the generation of Expert Systems. 

Micro-Prolog (from Logic Programming Asso¬ 
ciates) is available for the 48K Spectrum costing 
£24.95, for which you get a cassette containing the 
Micro-Prolog interpreter along with a number of 
utility programs, and a 300-page Primer which in¬ 
troduces the language to new-comers (the Micro- 
Prolog Reference Manual is also sold separately, and 
costs an extra £9.95.) 

The Micro-Prolog language is loaded in the nor¬ 
mal way, taking little over a minute, though you also 
have to wait for the title page and copyright mes¬ 
sage, If all goes well — we certainly didn’t have any 
loading problems — you’re informed that over 23K 
is still free and receive the standard *&’ Micro- 
Prolog prompt. At this point, the introductory boo¬ 
klet suggests that you load the SIMPLE front-end 

utility, which is the next program on the cassette. 
This is not absolutely essential in order to use 
Micro-Prolog, but it does make the language easier 
to understand, and it is used extensively throughout 

the Primer. 
To load the SIMPLE utility, you merely type: 

LOAD SIMPLE. All the utility programs are written in 
Micro-Prolog, which is saved and loaded from tape 
in a number of small blocks. As each block loads, 
the message ‘BLOCK OK’ appears to tell you that it 
has loaded correctly, otherwise a ‘READ ERROR’ will 
be displayed. If this happens, it is a simple matter to 
rewind the tape a little, possibly altering the volume 
and tone controls, and just reload the erroneous 
block. This tape system does aid error recovery and, 
since the name of each block is displayed, finding 
programs on the tape is very easy. However it is slow 
— SIMPLE takes over two minutes to load its 26 

blocks. 
Having loaded SIMPLE, the introductory booklet 

guides you through the implementation of a small 
database of facts about the relative positions of four 
geometric shapes. The booklet then explains how to 
ask elementary questions and construct simple 
rules; after this, you move to the Primer which 
explains the basic features of the language in a logi¬ 
cal step-by-step approach. Fig. 1 shows an annona- 
ted conversation with the interpreter. 

The Primer does not appear to have been specially 
written for the Spectrum and contains ‘system notes’ 
explaining implementation-dependent features; ho¬ 
wever, these are fairly infrequent and do not detract 
from the clear writing style. Though it is realised 
that the Primer is not designed to be used for refe¬ 
rence, one major omission is an index — it is very 
easy to find yourself frantically flicking through the 
book, trying to find that elusive page which you saw 
only a moment ago! 

The Reference Manual is an essential purchase for 
anybody wanting to use the language seriously, or 
make full use of the utilities given on the cassette 
(which include tracing and error-trapping debug¬ 
ging aids and an alternative front-end, ‘Micro for 
more advanced users). 

When using Micro-Prolog, all commands must be 
typed out in full, because there is no single key entry 
facility — a godsend to anyone who can type, but 
may not please all Spectrum users. 

The main drawback with Micro-Prolog is that all 
programs are interpreted rather than compiled, ma¬ 
king the execution time of large programs very slow. 
This is, however, only to be expected on the Spec¬ 
trum, and should not prove to be a major problem to 
the average user. 

Micro-Prolog is a wholly application-orientated 
package. If you’re interested in Artificial Intelli 
gence, would like to build you’re own Expert Sys¬ 
tem, or simply want to learn a ‘true high-level lan¬ 
guage’, then Micro-Prolog is highly recommended. 
And don’t be put-off by the price — the Reference 
Manual is well worth the price, and a must for the 
serious user. 
By Marcus Jeffery, a computer consultant. 
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&. add (Spectrum cheaper_than Commodore_64) 
&. add (Commodore_64 cheaper_than BBC) 
&. add (BBC cheaper_than IBM_PC) 

(We have now given Prolog a few facts based upon 
1cheaper_than•. We can list these facts out.) 

&. list cheaper_than 
Spectrum cheaper_than Commodore_64 
Commodore__64 cheaper_than BBC 
BBC cheaper_than IBM_PC 

(We can now ask some questions.) 

&. is (Spectrum cheaper__than Commodore_64) 
YES 
&. is (Spectrum cheaper__than IBM_PC) 
NO 

(Oh dear! We haven't told it this, and it's too stupid to 
realise. We could add all possible extra facts, but lets be 
clever and teach Prolog a rule.) 

&. add (x less__than y if x cheaper_than y) 

(This tells it that any object x which is cheaper_than y, is 
also less__than y.) 

&. add (x less__than y if x cheaper__than z and z less__than 

y). 

(This tells it that an object x is less_than an object y if 
an object z exists such that x is cheaper__than z and z is 
less__than y. This is a recurisve definition.) 

(Rules can be listed out.) 

&. list less_than 
x less_than y if 

x cheaper_than y 
x less_than y if 

x cheaper_than z and 
z less__than y 

(We can now correctly ask the above question using 
less_than) 

&. is (Spectrum less__than IBM_PC) 
YES 

(We could also find all the objects which are less_than 
another.) 

&. which(x:x less than IBM_PC) 
BBC 
Spectrum 
Commodore_64 
No (more) answers 

&. 
( .and so-on) 

Prolog Is based on 
facts and rules, as 
this Fig. I 
shows. 
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DUCKWORTH 
HOME COMPUTING 
THE ADVENTURER’S COMPANION 

Mike and Peter Gerrard 
How do I survive the pale bulbous eyes? How do I get past the troll? Where is 
the Pirate’s Chest? How do I escape the Goblin’s Dungeon? 

In response to these and hundreds of other questions sent in to magazines by 
frustrated adventurers, here is a complete guide to playing four of the most 
popular adventures on home micros today: The Hobbit, Colossal Cave 
Adventure, Adventureland and Pirate Adventure. The book provides a 
solution to every problem you will meet, and is designed to enable you to 
look up the answer without giving away anything of the rest of the adventure. 
It also includes complete maps for all four adventures. £3.95 

THE ADVENTURER’S NOTEBOOK 
Mike Gerrard 

This book is for both beginners and regular adventure players. It explains 
what an adventure game is, gives a history of adventure games, includes hints 
on how to play games more successfully and a list of recommended adven¬ 
tures. The main part of the book consists of a series of maps with space for 
your notes on verbs, nouns, locations, how to pass obstacles - everything the 
keen adventurer needs in order to keep a11 those scribbled sheets and notes 
together in one book. £3.95 

Mike and Peter Gerrard are regular contributors to Which Micro? and 
Personal Computer News. Peter Gerrard is the author of many titles in the 
Duckworth Home Computing list, including the Exploring Adventures series, 
and contributes to Popular Computing Weekly, Commodore Horizons and 
Micro Adventurer. 

SEE US ON 
STAND 746 

AT THE 
PCW SHOW 
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DUCKWORTH 
The Old Piano Factory, 43 Gloucester Crescent, London NW1 7DY 

Tel: 01-485 3484 
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ZX-81 OWNERS 

fAT LAST 
the program you’ve 
BEEN WAITING FOR! 

Rocket 
Man 

with 
Hi-Res Graphics 

on standard ZX-8116K 
Actual ZX-81 Screen Display! 

1. Diamonds 

2. Sea 
3. Platforms 
4. Ladders 

5. Fuel Cans 
6. Rocket 
7. Vulture 
8. Leg of Lamb 

9. Player 
10. Bubloid 
11. Fuel Gauge 
12. Men Remaining 

Get rich quick by collecting Diamonds that are 

simply lying there waiting for you! 
Oh... I forgot to mention that there are one or 

two problems! There is an expanse of Shark 
infested water between you and the Diamonds and a 

strange breed of Bubble that seems hell bent on 
getting you in it! Somehow you must cross it.. 

You have a Rocket Pac to help you (a Vulture on 
higher levels) but you must rush around the platforms 

and ladders collecting cans of fuel (legs of lamb with the 
Vulture) and cursing that weird Bubble. Once you have 

enough fuel then it’s Chocks Away! 
Oh... but don’t run out of fuel on the way - otherwise it s 

....SPLASH! 

The aim is to collect all the 
diamonds from the far left hand 
side of the screen, whilst avoiding 
the rampant Bubloid. These 
emerge from the sea and are hell¬ 
bent on returning to their watery 
habitat with you in tow. Sooner or 
later you are going to end up in the 
drink - The idea is to make it later! 

By belting round the system of 
platforms and ladders, cleverly 
avoiding the Bubloid, you collect 
the fuel cans which appear in 
random positions, until you 
consider that your fuel gauge 
indicates sufficient in the tank. 
Now you can go and collect your 
rocket. With the rocket-pack 
strapped to your back you can fly 

across the expanse of sea to 
collect the diamonds... but 

don’t run out of fuel or your 
rocket-pack will simply 

disappear and you will 
wind up in the arink! 

There are six stages with six 
different platform layouts. On 
stages 1-3 the Bubloid, which 
floats in front of the platforms 
with uncanny ease, gets an ever 
increasing ability to home in on 
your position, making the task of 
staying alive more demanding 
with each stage. On stages 4-6 
you once again start with the 
easiest Bubloid (which is a blessed 
relief!) but the fuel cans are 
replaced by legs of lamb which 
you must collect to feed your 
vulture, and once it has enough 
energy (or you think it has!) you 
must flap across the water on its 
back to collect the diamonds. 

Extra men are awarded for 
every 10,000 points — but ONLY 
once you have collected all the 
diamonds and so completed each 
particular stage. 

GOOD LUCK! 
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Available from all good computer shops 
or send cheque/P.O. for £5.95 (inc P&P) to. 

Software Farm, FREEPOST (no stamp required) 

(BS3658) .BS82YY 
Software Farm, 155 Whiteladies Road, Clifton, Bristol BS8 2RF. 
Telephone (0272) 731411 Telex 444742 AFMADV G 

O Level Revision 
ATHS and FRENCH 

mm m o' imi maths m 

Trigonometry 

lwo4SX 
Spectrum 
Programs 

Rose 
Software 

ROSE SOFTWARE 
148 WIDNEY LANE 
SOLIHULL 
WEST MIDLANDS B913LH 

ep 
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‘O’ Level Maths Revision 

Equations 
& Inequalities 

Six 16K/48K 
Spectrum 

..ptogt ams 

In full colour presentation boxes which 

include a useful leaflet of topics covered. 

Programs are compatible with most ‘O’ 

level boards and randomised data is used 

where possible in the questions so the 

programs can be used many times. 

Help facilities and full explanations are 

given where appropriate. 

sae for free brochure 



You have crash-landed on 
the planet Beta Minor, Your 
objective is to buy a rocket 
from the inhabitants of the 
planet so that you can get 
back to the planet Earth. 
The currency of the planet 
is ‘fruit’ and there is little of it 
around, so you must search 
the Mansion to find some. 
However, this is no ordinary 
Mansion! 

This tape does not pretend 
to teach you everything 
about Geology, but can be 
used as an aid in identifying 
samples found after a field 
trip. On one side of the tape 
is Mineral Identification and 
the other side is Rock 
Identification. 

BBC B’ 
£6.95 

SPECTRUM 48K 
£9.95 

Dragon World is the first in a 
series of Micro World 
adventure games from 
Britannia Software. Keep a 
look out for future titles in 
the series! 
Dragon World takes you 
through the underground 
world of Dragons and Trolls 
and you meet some of the 
strangest characters along 
the way. Find the treasure 
and rescue the Princess 
and you will have reached 
your objective. The rest is 
for you to find out for 
yourself. Instructions are 
available within the 
program, so all that is left to 
say is GOOD LUCK’. 

SPECTRUM 48K 
£6.95 

Also available: 
GRAND PRIX DRIVER 

STOMPING STAN 
HOMERUNNER 

(all 48K Spectrum) 

£6.95 
£4.95 
£4.95 

★★ SPECIAL OFFER ★★ 
50p off each title if you send this 

advert with your order to: 

Programmers: 
Send us your programs for evaluation. 

Top royalties given. 

TRADE ENQUIRIES WELCOME 

Also cassette duplication for the trade. 

Dept. (WM), Cardiff Workshops, Lewis Road, 
Cardiff CF1 5EG. Tel: 0222 25803 

OMNICALC HAS BEEN EXTENDED! 

The thousands of satisfied owners of the original OMNICALC spreadsheet program tor the 
Spectrum will already know how powerful and versatile it is. The extended version (which goes under 
the highly original title of OMNIC ALC2) retains all the good features of the original and adds many 

more such as 

_ Full support for the microdrive/net/RS232 facilities within Interface 1 

— Inbuilt graphics to draw histograms from your data 

— Insert/Delete column and row functions 

_ A separate work area to enable transfer ot data between spieadsheets 

(for consolidation etc). 

It can be used with or without microdrives: with a full size printer; includes a conversion 
program to let you run models set up on the original OMNICALC and comes complete with a 

comprehensive manual. 

OMNICALC2 is priced at £14.95 

For existing owners of OMNICALC we are offering a special trade-in deal. Simply send your 
existing tape and manual and a remittance for £8.00 (£9 Europe £10 elsewhere) to the address belo\ 
and we will despatch OMNICALC2 by return. Please note that this trade-in deal is only available 

directly through MICROSPHERE. 

92 
SINCLAIR ANSWERS 

mii‘“OrnTP>!.HZO!Z 
11 ll'-t\V->l I ll.l\l~ 

MICROSPHERE COMPUTER SERVICES LTD ■ 72 ROSEBERY ROA 

LOHDOH H10 2LA- TELEPHOriE01-883 9411 

Campbell systems for spectrum 48k 

Can YOUR Database 
Handle This? C°V P>ns! 

PROFESSIONAL FILE MANAGEMENT, DATA RETRIEVAL AND PRESENTATION 
ANY ADDRESS LISTS, INVENTORY, CUSTOMER OR PERSONNEL RECORDS... 

IMASTERFILE can! 
Microdrive commands included; 32,42 or 51 
characters per line!; 26 fields per record; 
Unrestricted number of records; 36 user defined 
Display/Print formats; Fast search & sort facilities; 
Around 32K of RAM available for data! _ 

NOW with IMF-PRINT and MASTERFILE version 09. 
you can format your data for a full width printer! 
Works with most popular printer interfaces. Fully variable report widths (over 100 columns) and 
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for 
data. Many more products available. Send SAE for details! 

MASTERFILE version 09 £ 15.00 
MF-PRINT £ 6.95 

All programs mailed 1st class by return. 
Prices include VAT and postage within Europe. 

New Address: Campbell Systems 

MASTERFILE with MF-PRINT £19.95 Essex^GU) ^TDJEngland Of-508 5058 

ZX81 GAMES 
CASSETTE 1: eleven programs (First 7 in 
machine code): React, Invaders, Phantom 
Aliens Maze of Death, Planet lander 
Bouncing Letters, Bug Splat, 1 Ching, 
Codebreak, robots, Basic Hangman. 

for 1KZX81 £3.80 
"...worth every penny." 

Sinclair User, April '84 

CASSETTE 4 8 games for 16K ZX81 £6 

INVADERS (machine code 

GUNFIGHT (machine code) 

ZX SCRAMBLE (machine code 

GALAXY INVADERS (machine code 

SNAKEBITE (machine code) 

FUNGALOIDS (machine code) 

LIFE (machine code) 

3D TIC-TAC-TOE (Basic) 

...well thought-out and the graphics are good 
for a ZX81...provides value for money." 
Sinclair User, April '84 

"quantity as well as quality" 
Sinclair User, '82 

"if each game was on a separate tape and 
selling for £5 each I would still recommend 
them" 

ZX Computing, Oct Nov '82 

"Easy to operate, graphically impressive and 
good value for money." 

The Times, 11th Dec '82 

"Definitely good value for money at £6 ...A 
smooth clear display and a relatively fast 
response from the keys. Graphics^are as good 
as you will ever get on the 81." 

What Micro? Nov '83 

CASSETTE 5 8 games for 16K ZX81 

BYTE-MAN (machine code) 

BREAKOUT (machine code) 

PLANETOIDS (machine code) 

MERCHANT (Basic) 

DRAUGHTS (machine code) 

DODGEMS (machine code) 

BLITZ (machine code) 

SPACE RESCUE (machine code) 

"New polish on old favourites ...the quality of 
the software and the smooth action displays 
created on the screen make the programs 
worthwhile for anyone who has a ZX81 and 
plays games using it ...It is pleasant to see that 
Orwin's kind of quality is available again. 

Sinclair user. Sept'83 

"Among the best reviewed was Cassette 5 
from Orwin Softwasre. For a mere £6, you get 
eight top quality games... All the games are of 
very high quality and would cost £4 or £5 if sold 
separately... Many of the other software 
houses could learn a lesson from these. 

What Micro? 
Games supplement. Nov. '83 
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UJ 
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(Some of these games were previously available from Mindseye & J. Steadman). 

Also available: GAMES & EDUCATIONAL 
SPECTRUM. 

PROGRAMS for 

These super value for money cassettes are only available via 
MAIL ORDER, from ORWIN SOFTWARE 

Please make your cheques payable to ORWIN SOFTWARE and send 
order to ORWIN SOFTWARE, Dept SA, 26 Brownlow Road, London 
NW10 9QL. 

Trans 
cash 

5054362 

For orders 
placed at the 
Post Office 

or send SAE for detailed catalogue (state which computer). Prices shown include P&P in UK & Eire. 

An end to 
monitor 

madness and 
glare fatigue. 

An Easy-Eye anti-glare screen is theanswer 
to those frustrating headaches and eyestrains. 

Measuring approximately 12"x9" it 
adheres to your TV screen or monitor to cut right 
through annoying glare. 

You'll be able to improve on existing high- 
scores and program in comfort for hours! 

Please send me m E.Z.I. screens at £3.50. 

I enclose cheque/PO to the sum of j 
made payable to TRT Design 

Name 

Address 

Postcode 

TRT Design, 216 Sussex Gardens, London W2 
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WORLD OF 
BUSINESS 

WE LOOK AT THE RANGE OF SPECTRUM SOFTWARE 

DESIGNED TO HELP KEEP YOUR BUSINESS RUNNING. 

For a supposedly games-orientated machine, 
there is a surprisingly large number of business 
packages for the ZX Spectrum. It is possible to 

get anything from a database to a word-processing 
package for it. So what should you look for, and what 
can it do? 

The major drawback is, of course, lack of memory 
space. A few packages will run on the 16K Spectrum, 
but the vast majority are only available for 48K 
machines. There is also no point going ahead with 
computerizing a business using the Spectrum and 
then expecting to be able to transfer your files to an 
IBM PC next year. However, as a low cost business 
micro, the Spectrum is hard to beat. 

If you do intend to use the Spectrum for business, 
the most obvious drawback is printed output. The 
first business programs for it were compatible with 
the Sinclair ZX printer (and therefore with the Timex 
and Alphacom printers too). The snag here was 32 
characters per line, plus the fact that thermal paper 
hardly looks very professional. Fortunately, there are 
now printer interfaces, such as Sinclair’s Interface 1 
for RS232 equipped printers and Kempston’s 
Eprom Centronics interface, which allow standard 80 
column printers to be used. 

Oxford Computer Publishing (like a number of 
other software houses) went through an intermediate 
stage of software development where they offered 
Plus 80 versions of their programs. These gave 80 
columns of printed text, but were compatible purely 
with Kempston’s first Centronics ‘S’ interface. 
Oxford is now producing ‘universal range’ versions 
which are compatible with the Interface 1, Morex, 
Euroelectronics, Tasman, Hilderbay and Kempston 
Centronics. 

Campbell Systems employ Myrmidon’s Micro¬ 
print program which actually squeezes 42 or 51 
columns onto a ZX printer; however, Campbell has 
also made its Masterfile compatible with MF-Print 
which can handle up to 100 columns as long as your 
printer can too! 

Our advice therefore is to check with the manufac¬ 
turer which is the latest version of whatever software 

you’ve decided upon; alternatively, ask the dealer 
which printers it can support. On the latter score a 
quick look at the documentation will probably 
answer the question if the dealer is unwilling or 
unable to do so. 

Until relatively recently Spectrum business sof¬ 
tware was limited by reliance on cassette tapes for 
data storage, but the advent of the Microdrive has 
changed that. Software houses have been rushing to 
update their programs to provide Microdrive compa¬ 
tibility. We found that those who have already 
achieved this trumpeted it loudly in the form of some 
flash on the packaging. Sinclair Research has taken 
the fairly unusual step of packing two business 
programs into a special Microdrive system expansion 
pack — Tasword 2 from Tasman, and Masterfile from 
Campbell Systems. Naturally one assumes these 
packages will now work with Interface 1. The 
advantage of using Microdrive cartridges is the 
improvement in speed of accessing data, and (to a 
certain degree) of accessing the actual program itself. 

The capacity for keeping records still is not vast. 
Kemp estimate that between 700 and 1,000 records 
could be held on one Microdrive cartridge using its 
Stock control package. On cassette, a typical C60 can 
supposedly hold six months worth (approximately 
26,000 entries) of Flowchart’s simple business 
accounts; however, presumably it would take at least 
an hour to upload said data. 

At the time of writing no software house had 
introduced business software that was compatible 
with disk operating systems like Technology Re¬ 
search’s. This is the next logical step; however, the 
price of such software added to the cost of a disk drive 
will begin to negate the Spectrum’s price advantage 
in the business field. 

Unlike games, useful documentation is an absolute 
must with business programs. Some companies, such 
as Richard Shepherd, manage to squeeze simple 
instructions onto a folded cassette inlay. This isn’t a 
bad thing per se, but the software houses that provide 
comprehensive manuals seem to have covered all the 
bases. Such information as printer compatibility, 

Professional 

how to save and load efficiently, and so on, is vital. 
Backup is always important for business users, so 

companies such as Flowchart and Kemp, who make 
some attempt to register their users, are worth 
looking at. Not everything is going to be free, but if 
you only have to spend £3 to get the latest update that 
is much better than £19 for another program. 

Business records by definition are valuable even if 
only in terms of time spent constructing them; thus, 
easy instructions as to how to save your data and how 
to make backup copies are a must. It is also important 
to be able to take a backup of the master program 
itself, so software which has been protected against 
piracy and will prevent this is something of a misery. 

It is also exceedingly useful when the software 
provides the means for installing a password so that 
not just anybody can run the program and discover 
potentially damaging information on your business. 

Datagenie (from Audiogenic) takes advantage of 
another standard business ploy — pop-up menus. 
These allow the user to step easily through the 
program without having to learn the ins-and-outs of 
programming at the same time. 
Apart from good documentation, business software 
needs to be far more user friendly than the average 
adventure game, as no-one wants to spend hours 
guessing what the next stage is in the middle of a 
business package. Some software houses supply a 
demonstration program of how their packages work. 
If at all possible get a dealer, friend or colleague to 
show you this. However, don’t place too heavily a 
reliance on the demo program, because it is very easy 
to make a program look slick when running only a 
few demo files, but when it comes to doing the real 
thing the program can become really slow. 

One important proviso before considering the use 
of any word-processing package on the Spectrum is 
that no touch typist will be able to get enough speed 
to make it comparable with more expensive systems. 
However, most Sinclair owners won’t be typists and 
will already be familiar with the Spectrum’s rubber 
keys. In this field Tasword 2 appears to be the market 
leader but there are also packages from Quicksilva 

V \ 
and Oxford Computer Publishing. 

The greatest competition among software houses 
comes in the realms of small business or home 
accounts. We identified at least 10 packages in this 
field. For once, price becomes very important as you 
can afford to be choosy. 

There’s no point in forking out nearly £20 for 
Kemp’s Stock Control program with its full Micro¬ 
drive compatibility et al, if you only want to keep 
brief records of your bas bills which will fit easily on 
a C12 cassette. For this reason, Hilderbay at least do 
two versions of its pay slip program: payroll and 
checkpay. The latter doesn’t print cheques or keep 
records on other employees. 

There are some really specialized programs which 
have been writen for the Spectrum. Hilderbay do a 
number such as their statutory sick pay program, and 
David Martin Associates do a multiple regression 
analysis package. We found that if you don’t know 
already what multiple regression is, the program 
won’t be of interest anyway. More information on the 
types of programs available is contained in the table 
provided overleaf. 

There are a number of publications in this field. 
Websters have done a business software directory for 
home computers which covers the Spectrum and has 
details of eight packages, including Tasword 2 and 
Vw File. Phoenix has produced Business Program 
ming on your Spectrum, by Peter Jackson and Peter 
Goode, a book which contains seven programs for the 
business user to key in. 

However, they are aimed mainly at salespeople 
with titles like “Forecaster” and “Contacts”. The 
Complete Sinclair Database by Adams, Beardsmore 
and Gilbert has brief descriptions of the more popular 
business packages if you need any guidance. 

One noticeable trait of the software houses 
involved in this field was that they all seem very 
dedicated to the Spectrum and more than willing to 
listen to criticism or suggestions from end users. One 
thing that business programming on the Spectrum 
will never be, and that’s mundane! ► 
By Tony Dennis, deputy editor. 

Overleaf: a 
comprehensive guide to 
business software 
packages for the ZX 
Spectrum and their c 
suppliers. 5JD 
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Accounts (sole trader 
or limited company) 

£29.95 
£19.95 
£19.95 
£19.95 
£29.95 
£19.95 
£19.95 
£19.95 

£25.00 

Kemp, 
43 Muswell Hill, 
London N10 3PN. 
Tel: (01) 444 5499. 

David Martin 
Associates, 
71a Princes Road, 
Richmond, 
Surrey TW10 6DQ. 
Tel: (01) 948 1053. 

Micromega, 
230-236 Lavender Hill, 
London SW11 1LE. 
Tel: (01) 223 7904. 

Microsphere, 
72 Rosebery Road, 
London N10 2 LA. 

J Tel: (01) 883 9411. 

Sales/purchase ledger 

VAT calc 
Critical path analysis 
Stock control 
Statutory sick pay 
Checkpay 
Payroll 
Project planning 

Personal banking 
system fine bank 
reconciliation 
module) 

Sales day book 

Purchase ledger 
Sales ledger 
Stock control 

MRA (multiple 
regression analysis) 

Comp-u-share 
Personal banking 

system 

Omnicalc 2 

£19.95 
£19.95 
£19.95 

£10.00 

£9.95 
£9.95 

Y £14.95 

if 

Oxford Computer 
Publishing, 
4a High street, 
Chalfont St Peter, 
Bucks. SL9 9QB. 
Tel: (0753) 888866. 

1 Financial manager 
Stock manager 
VAT manager 
Word manager 
Address manager 

jjP 4? jf 

Quicksilver, Word processor 
Palmerston Park House, 
13 Palmerston Road, 
Southampton SOI ILL 
Tel: (0703) 20169. 

£19.95 
£19.95 
£19.95 
£19.95 
£19.95 

£5.95 

£25.00 

£9.95 
£15.00 
£25.00 
£40.25 

£7.95 
£25.00 

£138.00 

Y £15.00 

Salmon, 
Monkend hall, 
Croft-on-Tees, 
Darlington DL2 2TN. 
Tel: (0325) 721368. 

Richard Shepherd 
Software, 
23-25 Elmshott Lane 
Cippenham, 
Slough, Berks. 
Tel: (06286) 63531. 

Sinclair Research, 
Stanhope Road, 
Camberley, 
Surrey GUI 5 3PS. 
Tel: (0276) 685311. 

Tasman Software, 
Springfield House, 
Hyde Terrace, 
Leeds LS2 & LN. 
Tel: (0532) 438301. 

Transform, 
41 Keats House, 
Porchester mead, 
Beckenham, 
Kent/ 
Tel: (01) 658 6350. 

Phoenix Publishing 
Associates, 
14 Vernon road, 
Bushey, 
Herts WD2 2JL 
Tel: (0923) 32109. 

Websters Software, 
Curzon House, 
Midleton Estate, 
Guilford, 
Surrey GU2 5XW. 
Tel: (0483) 62222. 

Investments 

Cash controller 

£7.90 

Y £9.95 

Vu-Calc (calculator) 
Vu-File 
Which? Tax 

Tasword 2 
(word-processor) 

Business bank account 
Invoicing 
Wages records/payroll 
Purchase day book 
Stock control 
Sales day book 

£8.95 
£8.95 

£12.95 
Y £12.95 

Y £13.90 

£10.75 
£15.00 
£15.00 
£10.75 
£10.75 
£10.75 

Business Programming 
on your Spectrum 

Business Software 
Directory for 
Home Computers 

£6.95 

PNA 

Microdrive compatible; PNA = price not available. 
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- ELECTROn - 
PAN AND PERSONAL COMPUTER NEWS PRESENT 

THE COMPANION TO THE ELECTRON SIXTY PROGRAMS FOR THE ELECTRON 

All Electron enthusiasts will find this book an 
invaluable guide whatever their experience and 
expectations 

Jeremiah lones and Geoff Wheelwright have 
combined their computing expertise to provide 
an essential reference book which covers the 
inbuilt capabilities of the Electron and explores 
the expansion possibilities of this superb machine 
Graphics, sound, word-processing and 
peripherals, games and utilities are all described 
explained and analysed enabling the user to 
unleash the full explosive power 
of the Electr on 

Explosive games, dynamic graphics and 
•invaluable utilities are all featured in this new 
book 

The most successful software writers have pooled 
their talents in this specially commissioned 
collection which takes BASIC to the limits and 
beyond 
Whether you are a games player or a serious user 
here’s the book to make your micro work for you 

Where can you get them? 
From all good bookshops. Or fill in the coupon below and return it to Pan Books Ltd, FREEPOST, 

PO Box 109,14/26 Baker Street, High Wycombe, Bucks HPli 2TD. 

For immediate 24 hour service phone 01-200 0200 and use your credit card. 

GET MORE OUT OF YOUR MICRO WITH... 

I 
i 
I 

POST NOW, NO STAMP NEEDED To Pan Books Ltd, FREEPOST, PO. Box 109,14/26 Baker Street, High Wycombe, Bucks HP11 2TD. 
YES Please send me the following ELECTRON paperbacks at £5.95 each plus 35p for the first book ordered plus 15p for each 
additional book to a maximum charge of £1.25 to cover postage and packing. 

name(Mr/Mrs/Miss/Ms)___:--- Q Companion to the Electron @ £5.95 

address_____—_ 
__ postcode__ □ 60 Programs for the Electron @ £5.95 

I enclose my chegue/postal order for £_payable to Pan Books Ltd or debit my Access/Barclaycard/Visa/Trustcard 

no. □ 
Signature--- 

Allow up to 15 days for delivery. This offer available within UK only 
Pan Books Ltd Registered in England Registration No. 389591 97 
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Spectrum owners! Imagine what 
great use you could make of all 
these components. Rotronics have 
integrated them all into one 
attractively styled, compact unit. All 
the power and convenience of 
floppy disk can now be yours, but at 
a fraction of the cost. 

A complete package 

Data transfer rate is approximately 
2K per second. Access time is 
proportional to capacity. 16K wafers 
are ideal for program development, 
with the larger capacity wafers 
being more suitable for general use 
and archiving of completed 
programs and data. Mechanical 
longevity is assured by the use of 
high grade materials throughout 
and full interchangeability between 
machines is guaranteed. 

Extensive software 
applications 

Wafadrive provides intelligent 
file handling and rapid access to 
data. Program development and 
other applications can be 
performed with ease. Start word 
processing immediately with the 
specially developed software 
package included with Wafadrive. 
Or battle with a spectacular 
interactive games program. 
Whatever your mood, you'll find the 
sophisticated Wafadrive software 
challenging and rewarding. Future 
versions of Wafadrive wi 11 be 
available for most popular home 
micros, so software back-up will be 
comprehensive. 

For further information 
contact us now for our full colour 
brochure. 

Professional 

THE DIY TAX 
CALCULATOR 

DOES WHICH? MAGAZINE'S TAX CALCULATOR PACKAGE 

COST YOU MORE THAN IT SAVES? 

For anyone who has ever 
earned anything outside of 
the PAYE scheme, income 

tax is terrific headache. For the 
self-employed, or those with 
fringe benefits, the tax compli¬ 
cations can be beyond their 
understanding — hence the ac¬ 
countant. 

But now that well-known 
protector of public interests, 
Which? magazine, has produced 
a tax calculator package for the 
48K Spectrum. We checked it 
out on some real data (our own 

tax bills — ugh!) to see whether 
it could help recover its £12.95 
price tag. 

The package comes on cas¬ 
sette, and a fairly comprehen¬ 
sive tax guide is included. There 
is no need for a program like this 
to be written in machine code 
for speed, but the Basic listing is 
so long that it is loaded in three 
sections. 

The program consists of a 
long series of questions, where 

knoinnllir antai< aitkor <V’ i 

screens are quite well presented, 
with only a few questions (some¬ 
times only one) at a time. This 
means the screen is not cluttered 
with text — which is a mistake 
that many programmers make. 

The sort of questions asked 
are exactly those that exist on a 
tax return form: your income, 
marital status, tax paid to date, 
fringe benefits, and so on. 

The second part of the pro¬ 
gram covers income such as 
freelance work, and unearned 
income such as interest from 

accounts, investments, pen¬ 
sions, and so on. 

The third part covers out¬ 
goings, such as relief on the 
intertest for a mortgage. It also 
covers additional allowances, 
such as housekeeper’s allo¬ 
wance. At the end of this section 
the all-important information is 
presented—how much you owe 
the taxman and what tax 
brackets your income falls into. 

There are a few, slightly dis¬ 
appointing instances of lack of 
processing in the package. For 
example, you are asked to enter 
what the housekeepers allo¬ 
wance is (if you are entitled to 
one), rather than simply answe¬ 
ring ‘Y’, you have to look up the 
information in the booklet. This 
seems rather strange, as many of 
these allowances are fixed fi¬ 
gures and not complicated to 
program. 

Another example is when cal¬ 
culating the value of a company 
car. There is a fairly simple table 
of the car’s value, engine sized, 
and age that gives the taxable 
addition to your salary. Again, it 
would have been less of a strain 
simply to enter the car’s details, 
and rely on the program to do 
the additions. 

It’s also worth remembering 
that the package may be useless 
after this year because of 
changes in tax laws. 

We think that there is little 
this package does that you 

couldn’t do yourself. For 
most of us, even with 

f freelance income, a mort¬ 
gage, and the odd fringe 

r benefit, it is almost as 
quick to do the maths by 

hand (using the Which? tax 
saving guide, perhaps) rather 

than step through the package 
r'answering ‘N’ to most of the 
questions on investment income 
and the like. 

People with more complica¬ 
ted income may benefit from the 
help with the maths, but again, 
if their income is that complica¬ 
ted, they would probably want 
to try ‘what if questions. 

For example, saying ‘what if I 
bought a 2000cc Lotus at 
£20,000 rather than take the 
£20,000 as income?’ In short, a 
spreadsheet package set up with 
tax data would probably be 
much closer to what they want. 
By Dr Peter Turcan, editor. 

Which? Tax calculator 
(priced £1 2.95) from) 

Sinclair Research, 
Stanhope Road, 
Camberley. 99 
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TASMAN SOFTWARE 
THE TASWORD WORD PROCESSORS 

This is what they said about Tasword Two: 
"If you have been looking for a word processor, then look no further." crash June 1984 

"Tasword has gained an enviable reputation as not only the best word processor for the Spectrum but as a word processor better 
than many available for other, more word processing orientated machines, popular computing weekly June 1984 

“ThP number nf on screen prompts, together with the excellent manual, make it ideal - even for an absolute beginner. 
I he number or on-screen ^iuiii^ o, y PERSONAL COMPUTER WORLD September 1983 

"Without doubt the best utility I have reviewed for the Spectrum." home computing weekly APm 1984 

"What makes a word processor more or less versatile is its control features. Tasword Two offers an impressive selection and the 
tutor proa ram succeeds in demonstrating them admirably." electronics and computing April 1984 

"Tasword is showing a degree of sophistication that business computers took many years to develop.' what micro’Oc,ober ,983 

TASWORD TWO The Word Processor * 48k ZX S»K,,um £13®° 

your screen. 
Tasword Two drives the following interfaces: 

Cobra RS2321/0 Port Hilderbay Interface ADS Interface Morex 
Euroelectronics Interface Sinclair ZX Interface 1 Kempston Interface Tasman Interface 

The same program drives these interfaces. A short easy to follow set of instructions takes you through setting up your Tasword 

Two to drive the interface you have or choose to buy. Tasword Two also drives the ZX printer. 

Tasword Two is readily adapted for the microdrives to give super-fast saving and loading of both program and text. 

TASWORD MSX The Word Processor 
The Tasman word processor for the MSX microcomputer systems. 

MSX Computers £13-90 

TASWORD CPC 464 The Word Processor 
The Amstrad Implementation of Tasword Two plus many extra features. 

Amstrad CPC 464 £1995 

100 

WORD PROCESSING SUPPORT 

TASWORD TUTOR free with all Tasword programs 
Every TASWORD program comes complete with a manual 
and a cassette. The cassette contains your TASWORD and 
TASWORD TUTOR. This teaches you word processing using 
TASWORD. Whether you have serious applications or simply 
want to learn about word processing, TASWORD and 
TASWORD TUTOR make it easy and enjoyable. 

TASPRINT The Style Writer 
A must for dot matrix printer owners! Print your program 
output and listings in a choice of five impressive print styles. 
Tasprint utilises the graphics capabilities of dot matrix 
printers to form, with a double pass of the printhead, output in 
a range of five fonts varying from the futuristic data-run to the 
hand writing simulation of palace script. Drives all the printer 
interfaces listed under Tasword Two and all dot matrix 
printers with bit image graphics capabilities. You can also use 
TASPRINT to print Tasword Two text files. TASPRINT gives 
your output originality and style! Send s.a.e. for brochure 
which inlcudes TASPRINT output. 

TASPRINT ZX Spectrum £9-90 
TASPRINT MSX f9 90 
TASPRINT CPC 464 £9 90 

All prices include VAT and post and packaging 

* Available from larger branches of Boots 

For further information on all these products send an s.a.e. 
with "Tasman Brochure" written on the flap. 

Send cheque/P.0. or Access number with order. 
Telephone Access orders: Leeds (0532) 438301 

OTHER PRODUCTS FOR THE ZX SPECTRUM 

TASWIDE - 64 characters per line! 
A machine code utility program, TASWIDE doubles the 

information that your own programs can display. Make a 
simple change to your print statements and your output 
appears on the screen at 64 characters per line instead of the 
normal 32. Both print sizes can be mixed on the screen. ibK 
and 48K versions supplied on the same cassette. £5‘50 

TASMAN PARALLEL PRINTER INTERFACE 
Plug into your Spectrum and drive any printer fitted with the 

Centronics standard parallel interface. Supplied complete 
with ribbon cable and driving software. The cassette includes 
LUST, LPRINT, and text screen copy software for all 
centronics printers. The user changeable interface software 
makes it easy to send control codes to your printer using the 
method so successfully pioneered with Tasword Two. The 
cassette also contains fast machine code high resolution 
screen copy software for Epson, Star, Seikosha, Shinwa, and 
Tandy Colour Graphic (in colour!) printers. Send s.a.e. for 
brochure which includes sample print-outs and a full list of 
printers supported by screen software. Compatible with 

microdrives/ZX Interface 1. £39.90 

TASMAN RS232 PRINTER INTERFACE 
Specification and software as above but drives printers 

fitted with the RS232 standard interface. £33 

TASMAN SOFTWARE 
Dept PCW 

SPRINGFIELD HOUSE 

HYDE TERRACE, LEEDS LS2 9LN 
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THE PROGRAM 
GENERATOR 

FINDING A SUITABLE BUSINESS PROGRAM MAY NO LONGER 

BE A PROBLEM—IF YOU CAN CREATE YOUR OWN. 

Ever wanted to write a program for your 
Spectrum without having to learn a language? 
Or to be able to have your own program without 

having to go and buy one each time you needed a new 
application? SciFile from Visions claims to be the 
program generating system you have all been waiting 
for. 

Although such claims are common in the software 
market, this is not just is yet another one of those 
programs which allows games programs to be written 
like a string of sausages; SciFile is intended for the far 
more serious task of creating your own business-type 
programs. 

As many Spectrum users may want to progress 
beyond games without learning one of those special 
languages, it’s a product with potentially wide 
appeal. 

The SciFile package contains two cassetttes, a 
manual, and a set of planning sheets with some 
sample details already completed. Cassette tape one is 
the Program Generator; tape two, the Report 
Program Generator. The first stage is normally to 
load tape one, and when this is complete the display 
PG1 menu should appear. At this point the tape is 
stopped and not rewound, as there will be a need to 
load again starting from this point on the tape. 

The PG1 menu should give two options, New 
program and Amendment. But when we loaded our 
own tape one we found that it was the Report 
Generator—the cassettes had been labelled incorrec¬ 
tly; we loaded tape two, and the correct menu 
appeared. 

Once the main menu is reached and the New 
program option has been taken, the first stage is to 
define a Data File. SciFile’s screen display allows 
these parameters for the data. A Field name can be up 
to 12 characters in length, and Field types are divided 
into four categories: N for numeric; £ for sterling; D 
for date in the sequence DDMMYY, and A for 
alphabetic. A maximum of 30 letters or numbers is 
allowed, which includes the number of decimal 
places and decimal point, up to eight decimal places 
are accepted. 

There’s a maximum of 19 different data items that 
can be specified; if less than 19 are to be entered, then 
using symbol shift and A together to give, STOP tells 
SciFile that data entry is complete. 

At each stage the program asks whether the 
information entered is correct and offers provision 
for changing it. Once the basic outline has been 
created, the key fields are defined. Two key fields are 
allowed and the Sort and Search keys are then 
defined. Now this agreed file format is saved, but 
before taking this step a name must be given which 
can have any nine character format. 

Final stage is to give the program a title, and this can 
be up to 16 characters in length. Now the system has 
all the information needed to create the Basic 
program. The play button on the tape recorder is 
pressed after the ‘Load systems tape and press enter’ 
message has been followed. 

The Basic program will have seven menu options: 
Input items; Amendment; Print items; Find and 
print; Save file; Load file; and Save program. 

Once the program has been created and stored, the 
second step is to create the report side. This is done 
using tape two (or in the case of the sample which was 
supplied, tape one). There are five main functions of 
this second tape: to title the reports being used; to 
allow a range of multiple calculations on the numeric 
fields and £ fields of the records; to select the records 
on which these calculations are to be carried out; to 
total selected numeric or fields; and finally, to design 
the layout of the report by precisely positioning the 
calculated or previously formatted fields. After this 
stage has been reached, this information is stored on 
tape and the program is ready for use. 

As you are essentially creating your own personal 
database system, it could be argued that one of the 
commonly available programs would do instead (for 
example Vu File). However, although one of these 
database programs may well do the same job in 
practice, there could be two problems: the operation 
of the program could be too complicated for the first 
time user, and it would still not produce a separate 
program as a result of the work. 

Equally, the manual for the SciFile although in two 
parts: a simplified version for the truly non-technical, 
and a for the more advanced section. In each case the 
user could choose the Quickstart section of the 
manual to avoid complications. 

Except for the labelling hiccup we found no 
significant flaws, although when two of the keys were 
pressed as correct options, instead of being accepted 
and the information appearing on screen, a buzzing 
noise was heard. On persevering, by the second or 
third time all was well. The keys were Y-yes and 
A-alphabetic, and it was only an intermittent fault. 

For the person who wants to write semi-serious 
database programs without learning a language, 
SciFile does fill a gap. 
By Neville Ash, a freelance writer. 

The SciFile package 
comes with plenty of 
helpful documentation. 

Scifile (priced £17.95 
inc. VAT) is available 
from: 
Visions 
(Software Factory), 
1 FelgateMews, 
Studland Street, 
London W6. 101 

SINCLAIR ANSWERS 

_ 



QL Utilities 
FOUR programs on one Microdrive for the 

Sinclair QL. 
"Nothing very dramatic... could be quite 

useful" (PCW). 
1 "boot" 
displays DIRectory in columns, and allows LOA- 

Ding of programs with single key-press. Without this, 
the directory will overflow the screen if you have more 
than about 18 files on cartridge; also "load mdvl- 
program" has 17 keypresses! 

2 "qmark" 
will allow you to FORMAT a cartridge repeatedly 

(as recommended by SINCLAIR). You only have to 
enter a name and number once. 

3 "qback" 
makes back-up copies of cartridges. One key-press 

will copy all files onto an empty cartridge, or you may 
single-step and choose whether or not to copy each 
file. If receiving cartridge is not empty, you will be 
asked whether or not to over-write any namesake of a 
file about to be copied. You can copy from many 
cartridges onto one until it is full. 

4 "qprune" 
will delete any file with a single key-press, so bo 

careful with this one! 

Instructions 
on paper and in a QUILL file (for when you lose the 

paper!). All four programs will work with the extra 
microdrives if you get them, and have been successful 
with cartridges holding over 60 files each. 

£10 from WDSoftware, Hilltop, St Mary, Jersey, C.l. 
tel (0534) 81392 
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*rtic computing ltd. 
• . other games just aren't 

•he same! 

SPECTRUM 48K SPECTRUM 48K SPECTRUM 48K 
CMB 64 CBM 64 crtjc 

HUMPTY DUMPTY SERIES 
SPECTRUM 48K 
CBM 64 
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TAKE YOUR ORICTOTHE LIMITS -AND BEYOND 

The Oric Handbook 
PETER LUPTON and 
FRAZER ROBINSON 
The Oric Handbook offers its 

readers the opportunity of 
harnessing the power of one of 

the newest and most exciting 
microcomputers. A clear step-by- 

step introduction opens the Oric 

to the beginner while the wealth 
of hints and tips, exciting 

programs and applications makes 
the book essential readingfor 
even the experienced 

programmer. There are also 

lengthy sections on sound and 
graphic capabilities which are 
particularly impressive features of 

the Oric. 

The book contains full details 
of the differences between the 
old and new ORIC ROM and 
also documents all the new 
features and commands. 

224pp £5.95 
Available through your local bookshop 
or if you experience any difficulty 
please fill in the form below 

ORDER FORM 

To: George Philip Services Ltd, 
Arndale Road, Wick, Littlehampton, 
West Sussex BN177EN 

Please send me_ copy/copiesof 
THE ORIC HANDBOOK by PETER LUPTON and 
FRAZER ROBINSON at£6.50 per copy (postpaid) 

I enclose my cheque/postal order for £6.50 per 
copy 
Please make payable to George Philip 

Name_ 

Address 

Please allow up to 28 days for delivery 

CENTURY 

siNCiji 
QUESTION CARD AND READER ENQUIRY SERVICE 

Take advantage of the Computer Answers consultancy service. Just 
complete the relevent card below in block capitals and post off 

TODAY. No stamp is required. 

SINCLAIR 
Name:_ 

Address:_ 

Occupation: 

QUESTION CARD 
Question: -- 

For official use only. 

Every effort will be made to answer your question 
in the pages of the next relevant issue of Computer 
Answers. 

Name:_ 

Address: 

□ I enclose a cheque/postal order made payable to 
VNU Business Publications B V 
□ Please charge my Access/Visa/Diners Card. 

Signed:- 

Please return to: Subscriptions Dept, Answers magazine, 
VNU Business Publications. 53-55 Frith Street, 
London W1A 2HG. 

SUBSCRIPTIONS 
I would like my subscription to be dealt with in the following 
manner (please tick appropriate box). 

(A) I would like to receive, every third month an issue of: 

(B) 

SINCLAIR ANSWERS 

BBCCOMPUTER 
ANSWERS 

COMMODORE ANSWERS 

□ 
□ 
□ 

(4 issues per year) 

(4 issues per year) 

(4 issues per year) 
at an annual subscription rate of £6.00. 

I would like to receive the relevant machine specific 
magazine each month. □ 
at an annual subscription rate of £17.00. 

(12 issues per year) 



Postage 
will be 
paid by 
licensee 

Do not affix postage stamps if posted in 
Gt. Britain, Channel Islands, N. Ireland 
or the Isle of Man 

BUSINESS REPLY SERVICE 
Licence No. WD 2520/1 

The Editor 
Computer Answers 
VNU Business Publications B.V. 
62 Oxford Street 
London W1E3YZ 

At last... A joystick that works! 
Cambridge Computing bring you the first programmable joystick- 
at a price you can afford. £3A90 

Interface JOYSTICK. INTERFACE 
AND TAPE COMPLETE 

• Easy to program 

• Ikon board memory 

• Own rear edge connector—for printers etc 

• Compatible with all standard 
joysticks 

Joystick 

Tape 
• Easy to use program enables the interface 

to work on ALL software 
• Keeps a record of all your games — so you 

only need to tell it about each game once! 

• Self centring 

• 8 Directional microswitched action 

• 2 independent fire buttons 

Telephone us now for your nearest stockist! 

l€ CAMBRIDGE COMPUTING 
1 Ditton Walk, Cambridge CB58QZ Telephone 0223-214451 

I Please send me 

| Joystick, Interface & Tape at £34.90 

| Interface and Tape at £27.90 . 

| Joystick only at £7.90. 

| Name.... 

For Spectrum PCG 6 

I enclose cheque/postal order for £. 

made payable to 

Cambridge Computing Limited 

Address... 

SIMPLY CHEAPEST SOFTWARE 
CHECK THESE PRICES 

OUR OUR OUR OUR 
PROGRAMME NAME RRP PRICE PROGRAMME NAME RRP PRICE PROGRAMME NAME RRP PRICE PROGRAMME RRP PRICE 

ADV. PLAYGROUND 7.95 5.68 FACTORY BREAKOUT 5.50 3.96 JET SET WILLIE 5.95 4.25 SHIP 0FTHE LINE 6.50 4.00 

ALCHEMIST 5.50 3.96 FALL OF ROME 6.99 5.15 JOHNNYREB 5.50 3.93 SNOOKER 8.95 5.91 

ATTIC ATTACK 5.50 4.39 FIGHTER PILOT 7.95 5.50 LORDS OF MIDNIGHT 9.99 7.15 SNOWMAN 6.95 5.13 

BLACK CRYSTAL 7.50 5.50 FLIGHT SIMULATION 7.95 5.68 MANIC MINOR 5.95 4.25 STOP THE EXPRESS 5.95 4.25 

BLUETHUNDER 5.50 3.92 FOOTBALL MANAGER 6.95 5.15 MATCH POINT 7.95 5.68 THE BOSS 6.95 4.99 

CHEQUERED FLAG 6.95 5.07 FOREST 9.95 7.11 MICRO OLYMPICS 5.95 4.25 TIMEGATE 6.95 5.30 

CHINESE JUGGLER 5.90 4.59 FRED 6.95 5.38 MOON BUGGY 6.95 5.87 TORNADO LOW LEVEL 5.95 4.25 

CHUCKIEEGG 6.90 5.07 FULL THROTTLE 6.95 5.10 MUGSY 6.95 4.99 TRASHMAN 5.95 4.25 

CITYOF’EHDOLLAH 9.59 7.11 GILIGANS GOLD 5.90 4.21 NIGHTFLITE 5.95 4.25 TRIBBLE TROUBLE 5.95 4.25 

CODE NAME MAT 6.95 5.07 HEATHROW AIR TRAFFIC 7.95 5.68 NIGHTFLITEII 7.95 5.68 VALHALLA 14.95 10.70 

CORRIDORS 0FGENUN 5.95 4.59 HOBBIT 14.95 10.70 PEDRO 5.50 4.20 VOODOO CASTLE 9.95 7.11 

DEFENDER 5.50 3.92 HULK 9.95 7.11 POLE POSITION 14.99 12.75 WAR OF THE WORLDS 7.95 5.68 

DERBY DAY 5.95 4.25 HUNCHBACK 6.90 4.25 PSYTR0N 7.95 5.68 WORLD CUP FOOTBALL 6.95 4.96 

DIGGER DAN 5.90 4.59 H.U.R.G. 14.95 10.70 SABRE WOLF 9.95 7.11 WORSE THINGS’ SEA 5.95 4.25 ' 

ESKIMO EDDIE 5.90 4.25 JACK & BEANSTALK 5.95 4.25 SCUBA DIVE 5.95 3.80 ZAXXAN 5.50 4.25 

ALL TAPES GUARANTEED GENUINE: FIRST CLASS DELIVERY SAME DAY AS ORDER RECEIVED 
PLEASE ADD 50p PER ORDER U.K: 75p PER TAPE EUROPE: £1 PER TAPE ELSEWHERE 

SEND LARGE SAE FOR FULL LIST (state machine) 
WHEN ORDERING SEND CHEQUE/P.O. TO: 

BARGAIN SOFTWARE 
10 MELODY COURT, STONEHILL ROAD ESTATE, LONDON W4 3AW 
_TEL: (01) 995 2763_|1()5 
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The Thurnall disk drive is a fully developed 
professional model, available now. It converts 
your SPECTRUM into a professional 
computer with no loss of memory. 

* 150K formatted capacity per disk expanded to 300K 
with a second drive. 

Typically less than one second to LOAD/SAVE or 
ERASE a file. 

T Simple-just plug into your SPECTRUM and you’re 
away. 

* Built in interface includes full DISK BASIC operating 
system-no computer memory used. 

* High speed random access to files means faster 
programme development. 

•X- Latest format 3" disks-fully protected against 
shocks and dust. o 

* Can be used with 16K or 48K SPECTRUM. 

The Thurnall drive comes complete with DISK BASIC 

manual, programmer’s reference card, disk with free 

introductory programmes, power supply (including 

plug), and all necessary connecting leads. 

Telephone sales by Access or Barclaycard only on 
061-775-7922 thurna 

Complete and send to :- Thurnall Electronics Ltd Freepost (no stamp required) Cadishead, Manchester, M30 6DX 

Please send me 

Item Qty Price* Total 

Disk Drive £199.00 

Additional 2nd Drive £189.00 

3" Disks £4.60 

•Price includes VAT, postage 
and Dackina. 

Total 

I enclose a cheque/postal order for £_ 
OR Please debit my 
Access/Barclaycard No. __ 

Signature_ 

Name__ 

Address- 
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Delivery within 28 days of receipt of order. _ 

All drives ordered by 30th November 1984 will receive a second free disk worth £4.60. 
(please print) 

SPECTRUM 
MICRO 
DRIVE 
BOOK 
wdttelGfflU* 

___ __ 
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three 
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TO THE 

MICRODRIVEL 

COMPARED. PLUS 

A BOOK ON 
EDUCATIONAL 

GAMES FOR 

THE SPECTRUM. 
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Spectrum Microdrive, by Dr 
Ian Logan; Making the Most of 
Your ZX Microdrive; An Ex- 
pert Guide to the Spectrum, by 
Mike James. If any Spectrum add-on is 

worth its salt, it isn’t long 
before there are one or two 

books about it on the shelves. 
The three books reviewed here 
are either totally or partially 
concerned with the Spectrum 
and the use of its Microdrives. 

The first is Spectrum Micro- 
drive by Ian Logan. This is 
written in an extreme note form, 
but, as you would expect from 
this author, is packed with de¬ 
tail. This detail must be pieced 
together by the reader, or rather 
user, since the book should not 
be read cover-to-cover, but dip¬ 
ped into for reference. 

As any keen Spectrum user 
knows, the Microdrive system 
consists of the ZX Interface 1 as 
well as the Microdrive unit 
itself. The Interface 1 also 
adds the hardware and software 
necessary to support a standard 
RS232 serial interface and a 
local area network link. 

The book’s first two chapters 
are concerned with the extended 
system and extended Basic that 
result from fitting the Interface- 
1. By ‘extended system’, the 
author means the extra connec¬ 
tions made possible by the In¬ 
terface, and the second or ‘sha¬ 
dow’ ROM. The shadow ROM 

is built into the Interface and 
provides the software to support 
the use of these connections. 

The software in the shadow 
ROM extends the Basic syntax 
checker to allow for ‘new’ 
commands, and provides the 
input and output routines for 
the Microdrive, RS232, and 
local area network links^ 

The chapter three covers the 
use of the Microdrive itself, and 
all those technical details that it 
is felt will not compromise the 
‘security’ of the Microdrive. As 
said already, the book does not 
discuss applications, rather it 
concentrates on low-level details 
of usage. Chapter four then 
discusses the local area network 
in a similar fashion. 

The chapter on the RS232 
link includes a discussion of how 
another computer (in this case 
an Acorn BBC Micro) could be 
linked to a Spectrum system. 
Finally, for machine-code buffs 
we have chapter six, where the 
author covers ‘hook codes’ and 
the addition of new statements 
to the Spectrum Basic. ‘Hook 
codes’ enable a machine-code 
programmer to use routines 
from the shadow ROM, and the 
routines available are discussed. 

The same mechanism that 
enables that extension can be 
used by the machine-code pro¬ 
grammer to build his own Basic 
extensions, and several possibi¬ 
lities are suggested. All in all, 

Spectrum Microdrive is a precise 
and informative book, and a 
handy reference sources for a 
Microdrive Owner. 

Make the Most of Your ZX 
Microdrive by Ian Sinclair, takes 
a completely different ap¬ 

proach. In the preface the 
author, who has written a large 
number of books for the begin¬ 
ner, stresses that the book is not 
aimed at the expert so you will 
not find here the details of 
Microdrive operation or 
machin-code programming that 
appear in the first book. 

As said, the emphasis of the 
second book is on the facilities 
afforded by Interface 1. In parti¬ 
cular, it considers the use of the 
Microdrive for data storage and 
the connection of printers 
through the RS232 link* 

Networking is not covered at 
all, a reflection of the limited use 
the author sees for that outside 
of clubs and schools. 

The book opens with an over¬ 
view of the Microdrives and the 
Interface and the question: why 
use microdrives? The author, 
having answered this question 
to his satisfaction, then pro¬ 
ceeds to discuss the care of 
cartridges and standard back-up 
procedures in the next two 
chapters. 

These chapters cover such a 
miscellany of points, with a 
liberal helping of horse sense 
and experience, that it would be 
easy to miss the significance of 
the section on streams and chan¬ 
nels. Fortunately, the whole 
book is written in such a way 
that it can be read cover-to- 
cover, and such points noted for 
later ination. 

Chapter four covers Basic 
filing techniques. This is often 
too simplistic and, given that 
the readers are assumed not to 
be complete beginners, some 
points seem unnecessary. For 
example, on page 37 the reader 
is reminded that the command 
word TO requires a single key 
depression and not two depres¬ 
sions, ‘T’ followed by ‘O’. Later 
on in this chapter the author 
makes some simple ideas on file 
updating appear needlessly 
complicated. 

The author concentrates his 
attention on the use of the 
interface for RS232 links in the 
flfht chapter, and in particular 
on the connection of printers 
through the link, which he 
considers to be its most likely 
use. 

Finally, in chapter five we are 
given a ready-to-use database 
program; ‘ready-to-use’ means 
here machine code that in ► 
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the words of the author, has not 
been ‘cleaned up’. In fact, plen¬ 
ty has been left for the reader to 
do to tune the program to his 
own requirements. 

Unfortunately, to read the 
descriptions of the code, with its 
line number references, and the 
code itself requires a great deal 
of flipping between the pages. 
An alternative presentation of 
the code could have greatly 
helped readability. 

The last book we’re going to 
look at is only partially concer¬ 
ned with those facilities. An 
Expert Guide to The Spectrum by 
Mike James is aimed at the 
experienced user, but this time 
is looking at the whole range of 
facilities available on the Spec¬ 
trum and how together they 
make the Spectrum such a suc¬ 
cessful microcomputer. 

In fact only 50 pages are spent 
on the Interface 1. However, 
James makes up in presentation 
and clarity for any comparable 

lack of detail. 
After an introductory chap¬ 

ter, three chapters cover both 
the structure of the Spectrum 
and the internal structure of ZX 
Basic. Neither is done at the 
detailed working level that a 
machine-code programmer 
might require, but the approach 
is at a sufficient level to enable a 
Basic programmer to use Basic 
more effectively. 

The fifth chapter discusses 
streams and channels, and the 
general method for dealing with 
different I/O devices. Ian Sin¬ 
clair’s book tends to hide this 
away; Mike James seems to have 
struck a better balance, recogni¬ 
sing the significance of the 
concepts involved. 

The next three chapters cover 
the use of the video display, the 
tape system, the sound genera¬ 
tor, and the ZX printer - all 
quite adequate. 

Next, there are three chapters 
devoted to Interface-1, the mi¬ 
crodrive, RS232 links, and 
networking. The final chapter is 
a collection of applications, 
examples to illustrate the way in 
which the facilities discussed 
throughout the book may be 
used. 

Mike James’ book is the one 
that we found gave explan¬ 
ations at the most suitable level, 
and whose material was most 
accessible. In particular, the 
contents steer you very quickly 
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So which book is for whom? 
If you are a machine-code 
hacker eager for details Ian 
Logan’s book is for you. If your 
particular concern is file han¬ 
dling then Ian Sinclair’s book is 
useful, and is also easy to read. 

But if you are looking for a 
good all-round approach in a 
very readable form, then Mike 
James’ book is your best bet. 
By Martin Field, a lecturer in 
Computer Science at the Uni¬ 
versity of East Anglia. 

40 Educational Games for the 
Spectrum, by Vince Apps. 

or better or for worse, mi¬ 
crocomputers have now 
found their way into 

schools throughout the nation. 
There is still doubt and 

controversy in educational 
circles about how best to use 
them in the classroom, particu¬ 
larly about their place in prima¬ 
ry schools. There is still a shor¬ 
tage of suitably trained tea¬ 
chers, and the machines them¬ 
selves are still in quite short 
supply. However, great strides 
are now being made in the qua¬ 
lity and availability of educatio¬ 
nal software. 

This book is aimed at the fa¬ 
mily which already owns a 
Spectrum and would like to use 
it to help increase both general 
knowledge and familiarity with 
computers. The text introdu¬ 
cing each of the programs is ad¬ 

dressed specifically to the youn¬ 
ger members of the family (this 
sometimes produces the du¬ 
bious advice that any problems 
should be referred to parents!). 

The programs are all specific 
to the Spectrum, and a working 
knowledge of that machine is 
assumed throughout. The pro¬ 
gram descriptions are very brief 
and mostly limited to details of 
how to play the game. Occasio¬ 
nal vague hints on how to alter 
the program are given, but the 

programs themselves are not 
connected. 

One major task of what ins¬ 
tructions are provided is to ex¬ 
plain which of the many incon¬ 
sistent sets of conventions for 
entering data is used. Some of 
the programs require upper 
case characters, and some lower 
case, and some don’t mind. 

In some you have to press 
ENTER to register your answer, 
in others you don’t. Obviously 
it’s not possible to specify uni¬ 
versal standards, but it would 
have been nice to have had a bit 
more consistency about such 
matters within the book. 

A wide variety of games are 
provided, covering many diffe¬ 
rent subjects. Number skills 
are well represented, as are pro¬ 
grams dealing with letters and 
words. History, geography and 
more general reasing are also 
included. Most of these games 

are quite interesting, with some 
use of the Spectrum’s colour, 
graphics and sound capabili¬ 
ties, however, the shortness of 
the programs means that the 
overall presentation isn’t as 
smooth as that of the commer¬ 
cially available ones. 

We gave this book to a tea¬ 
cher without much previous ex¬ 
perience of computing. After 
being introduced to the Spec¬ 
trum, he was able to type in a 
number of the programs 
without serious error (he did 
have some difficulty in reading 
parts of the dot-matrix listings, 
though). 

The lack of descenders on 
lower-case characters produced 
some problems, as did the pre¬ 
cise number of spaces needed in 
some PRINT statements. Sadly, 
these failings are not unique to 
this book but are widespread n 
the industry. 

Although the listings have 
been taken directly from the 
Spectrum this hasn’t stopped at 
least one error from slipping 
through: line 190 in the 
‘Hangman’ program appears to 
be missing. Some detective 
work revealed that it shoud 
read 190 FL = 0; the program 
will not function correctly 
otherwise. 

The teacher was on the whole 
satisfied that many of the pro¬ 
grams do have some educatio¬ 
nal value, and was quite im¬ 
pressed with the relatively 
small number of lines required. 

On the whole a worthwhile 
collection. 
By Ron Yorston, a research 
assistant in computational 
physics. 

Spectrum Microdrive, 
by Dr Ian Logan is 
published by 
Melbourne House 
priced £5.95 (106 
pages). 

Make the Most of Your 
ZX Microdrive, by Ian 
Sinclairis published by 
Granada at £4.95 (99 
pages). 

An Expert Guide to the 
Spectrum, 
by Mike James is 
published by Granada 
priced £6.95 (1 90 
pages). 

40 Educational 
Games for the 
Spectrum, 
by Vince Apps, is 
published by Granada 
priced £5.95 (1 70 
pages). 
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ELECTRONICS 
Spectra Videos, main distributor of the top selling 

QUICKSHOT JOYSTICK 
announces the 

SALE OF THE 
CENTURY 
Special Sinclair Answers offer 

Top selling QUICKSHOT JOYSTICK 
with VULKAN interface (Kempston compatible). 

Unbeatable offer of only 

<14.95 
Inc. P&P 

For more details fill in the coupon below. 

| Please send me details of VULKANS unbeatable offer. 

^ MAMF 
l 

1 _ AnnRFCQ 
1 

---■ 
1 

--- ■ 
1-' 
. POSTCODF ODE-' 

1 

SAI I 

Send to VULKAN Electronics, 200 Brent Street, London NW4 1BH. Telephone 01 -203 6366 
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* SUNDAY OPENING 
* 24 HOUR DELIVERY SERVICE 
* COMPREHENSIVE TECHNICAL 

SUPPORT 

◄ 7 u»y,u 

■2S53S vw'iv 
O 

' 
C%07S06852) 

PLUG IN AND CO! 
^ NO INTERFACE 

PROBLEMS 
SERIAL CABLE La>a a 

SERIAL INTERFACE 
COSMOS 80 ISMStML? 

24 hour nationwide delivery by Securicor £9.50 + VAT 
Bankers orders; Building Society Cheques; Postal 
Orders; same day despatch. All orders covered by the 
Mail Order Protection Scheme. _ 

COSMOS 80 
80 CPS Normal - Bidirectional, logic seeking; superscript and bit image 
graphics; adjustable sprocket feed and friction feed; fanfold, single 
sheet; standard centronics parallel; optional RS-232C (serial). 

MANY MORE 
PRINTERS AVAILABLE 
1,000s OF BARGAINS 
- SEND NOW FOR 
THE FAMOUS SCI 
(UK) CATALOGUE 

SCI (UK) Freepost, Petersfield 
Hants GU32 2BR. 0730 68521. 
Telex 86626 MYNEWS G with EPSON RX80FT 

with EPSON FX80 
with CANON PW1080A 

£319 + VAT 
£399 + VAT 
£379 + VAT 

PERSONAL CALLERS WELCOME 
AT OUR MAGNIFICENT NEW 
SHOWROOMS AT A 
12 High Street, Petersfield.^ 
Hants. 

All with dipswitches set for you by our experienced staff 

no 
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ALL YOUR Games designer packages 
for the Spectrum, such 
as HURG and The 

Quill, pose some interesting le¬ 
gal problems: they provide the 
micro user with the program¬ 
ming tools to create their own 
arcade/ad venture-type games. 

You can, therefore, buy the 
package and run the program as 
a pure entertainment exercise, 
forever developing new and 
more challenging games as the 
novelty of the earlier creations 
begin to wear thin. 

But what happens when you 
go even further along the line 
and actually start selling these 
programs to other users, setting 
up in effect your own home¬ 
grown software business? 

Because such games are ulti¬ 
mately derived from someone 
else’s software, are you going to 
be free to commercially exploit 
the fruits of your labours for all 
it is worth? Or are you going to 
run into all sorts of licensing and 
royalty problems — or even be 
accused of software piracy? 

To be fair to both Melbourne 
House and Gilsoft, (the two 
companies who manufacture 
HURG and The Quill, respecti¬ 
vely) they certainly do not ap¬ 
pear to want to place any restric¬ 
tions on the activities of their 
users, indeed they both seem to 
be positively encouraging users 
to sell their games — in fact, 
until very recently, Melbourne 
House, as part of a competition, 
were offering cash prizes for the 
best games written each month 
and giving entrants the opportu¬ 
nity of having their games pu¬ 
blished; whilst over in Wales, 
Gilsoft were offering to market 
games on behalf of their creators 
and, by way of red-tape, merely 
stating that they would be grate¬ 
ful if anyone intending to sell a 
game written with The Quill 
would acknowledge the fact so¬ 
mewhere in the program. 

But although Melbourne 
House and Gilsoft are to be 
congratulated upon their sym¬ 
pathetic approach, not all sof¬ 
tware houses are quite so ma¬ 
gnanimous. So, is this freedom 
to sell dependent purely upon 
the largesse of the individual 
design program producers, or 
are there any more concrete 
legal principles involved? 

First off, be under no miscon¬ 
ception about the actual games 
design program and routines (as 
opposed to what you subse¬ 
quently produce with them) — 

OWN? 

these are subject to copyright 
and woe-betide should you in¬ 
fringe it; for example, this is 
what is stated in connection 
with the HURG package: The 
entire program and its subrou¬ 
tines are copyright property and 
no part may be copied, reprodu¬ 
ced, hired, lent, distributed, 
stored or modified in any form, 
in full or in part, without ex¬ 
press written permission’. 

As to the end product of you 
activities. It was stated in the 
Whitford Committee’s Report 
on Copyright and Design Law 
several years ago that a compu¬ 
ter system, along with its sof¬ 
tware, is primarily a ‘tool’ — a 
labour-saving device. And in 
this capacity its role is subordi¬ 
nate to that of the human mani¬ 
pulator. 

There is also a nexus (or 
connection) between you and 
the finished game: you know 
and can predict what the end 
product will be. As opposed to 
the sort of situation that can 
arise with the type of program 
sometimes used in experimental 
synthesized music, where the 
outcome is randomly generated 
by the computer and thus is to a 
very large extent unpredictable. 

Lastly, what you have to add 
to one of these design programs 
befor eyou can actually create a 
finished product — such as 

defining the characters, veri¬ 
fying the scoring possibilities, 
and so on — would certainly 
seem to satisfy the criteria usual¬ 
ly necessary before copyright 
can be claimed. In the words of a 
judges in one recent case: ‘To 
secure copyright it is necessary 
that the labour, skill and capital 
expected should be sufficient to 
impart to the product some 
quality or character which the 
raw material did not possess, 
differentiating the product from 
the raw material’. 

As far as the law is concerned, 
the copyright on a game produ¬ 
ced with the aid of a game design 
program should belong to you, 
the creator of the finished pro¬ 
duct, rather than the producers 
of the design program software. 
They merely produced the ‘tool’ 
— the means to the end, but not 
the end itself. 

As to what you should do to 
safeguard your legal position, 
probably your best bet when 
you are considering acquiring 
one of these packages is to 
carefully study the small print 
relating to what you can and 
cannot do with it. If what you 
read seems ambiguous or undu¬ 
ly restrictive, steer clear of it; 
otherwise, even though you may 
have the law on your side, you 
could be letting yourself in for a 
lot of undue aggravation. 

Data File 

Legal File 

: PACKAGES I 
TO CREATE YOUR I 
OWN PROGRAMS? 

Charles Christian 
(above) is a qualified 
barrister ana a computer 
writer, who will using his 
knowledge of Britain's 
impenetrable legal 
system to answer your 
complaints and queries 
in a comprehensive way. 
If you want access to the 
Legal File use the 
question card bound in 
with this issue, and mark 
the card 'Legal File'. Ill 
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C3 9F 
00 00 
00 00 
20 42 
OE 00 
EE 67 
A7 FE 
06 FE 
3E 07 
21 C8 
FE 3E 
Cl D1 
18 F6 
FE IF 
IF FE 
78 71 
18 D3 
58 CD 
OF 5B 
01 07 
ED 5B 
CB 3A 
36 OF 
38 02 
FE 20 
20 38 
8A 69 
00 28 
3A CB 
C9 2A 
CB 3C 
21 EO 
69 CB 
B2 OE 
F3 21 
OD 28 
07 32 
82 00 
32 48 
21 18 
36 07 
3C CB 
38 C9 
20 23 
EO 28 
CB 3A 
CB F2 
67 3E 
18 B9 
E6 07 
E6 F8 
23 E5 
18 F4 
29 29 
2C 10 
FD CB 
5C 32 

02 32 
00 70 
AF 32 
6A 69 
45 52 
42 59 
57 20 
45 52 
52 49 
42 45 
20 50 
20 4B 
OA 05 

6A18 55 4D 
6A20 6A 69 
6A28 42 53 
6A30 20 32 
6A38 20 FF 
6A40 2E 54 

67E8 
67F0 
67F8 
6800 
6808 
6810 
6818 
6820 
6828 
6830 
6838 
6840 
6848 
6850 
6858 
6860 
6868 
6870 
6878 
6880 
6888 
6890 
6898 
68A0 
68A8 
68B0 
68B8 
68C0 
68C3 
68D0 
68D8 
68E0 
68E8 
68FO 
68FB 
6900 
6908 
6910 
6918 
6920 
6928 
6930 
6938 
6940 
6948 
6950 
6958 
6960 
6968 
6970 
6978 
6980 
6988 
6990 
6998 
69A0 
69A8 

69B0 
69B8 
69C0 
69C8 
69D0 
69D8 
69EO 
69E8 
69F0 
69F8 
6A00 
6A08 
6A10 

69 15 
00 00 
E5 D5 
CD IE 
16 08 
BE 28 
OC 20 
07 20 
32 48 
00 CD 
OF 32 
El C9 
F5 AF 
20 F7 
IF 28 
23 BC 
FE 21 
60 68 
CD 60 
40 71 
EC 67 
CB F2 
FE 20 
3E 3F 
20 OB 
04 3E 
ED 53 
OE CB 
F2 CB 
EC 67 
CB E4 
50 22 
47 28 
F3 06 
EO 5A 
CE FE 
48 5C 
CD B5 
5C C9 
58 7E 
2A 
3C 
36 
ED 
01 

EC 
CB 
57 
5B 
ID 

CB 3A 
3E 33 
20 18 
El 5E 
OF OF 
F6 40 
FE FF 
6F CB 
D5 06 
FA D1 
30 DE 
8F 5C 

9E 69 
22 FO 
F4 67 
01 00 
4D 49 
20 41 
47 4C 
FF CD 
4E 47 
52 2C 
52 45 
45 59 
47 4F 

00 00 
00 00 
C5 CD 
03 30 
CD 33 
2F 32 
04 3E 
02 3E 
5C 11 
B5 03 
48 5C 
37 32 
DB FE 
AF DB 
F7 FI 
20 FB 
00 40 
21 00 
68 21 
23 10 
CB 3A 
CB E2 
38 61 
ED 5B 
7B FE 
OD 18 
EC 67 
3A CB 
E2 EB 
CB 3C 
CB F4 
EC 67 
06 06 
15 CD 
•j>6 -j>8 

07 20 
21 6A 
03 F3 
FE OA 
FE 57 
67 CB 
E4 CB 
18 EC 
EC 67 
ED 53 
CB 3A 
12 ED 
25 21 
23 56 
OF 83 
57 E5 
C8 CD 
FD 26 
08 7E 
1C C9 
3E OF 
32 48 
CD EC 
67 22 
CD 67 
5A 58 
4E 41 
4E 44 
41 49 
6A 69 
20 4E 
54 48 
53 53 
FF CD 
4F 44 

00 00 
00 00 
8E 02 
3D 5F 
03 21 
EE 67 
08 18 
IF F5 
29 00 
AF D3 
FI F3 
EE 67 
E6 IF 
FE E6 
18 9A 
C9 3E 
01 00 
58 01 
00 58 
FC C9 
CB 3A 
62 6B 
FE 7F 
EC 67 
F8 3E 
48 CD 
7B FE 
3A CB 
36 38 
CB 3C 
36 OF 
3A 9E 
08 CD 
00 OE 
C9 FE 
15 3E 
06 11 
3E 
20 
20 

OF 
IE 
12 

3C CB 
F4 36 
FE 08 
7B FE 
EC 67 
CB E2 
5B EC 
19 58 
23 7A 
5F 7A 
El 7E 
8A 69 
07 
12 

29 
14 

00 F3 
32 8D 
5C 3E 

6E 21 
F2 67 
68 CD 
20 54 
4C 20 
52 45 
53 54 
02 02 
55 4D 
45 4E 
20 41 
6A 69 
20 4E 

42 45 52 53 FF CD 
04 07 31 2E 43 42 
20 30 34 38 36 32 
35 37 31 34 20 20 
CD 6A 69 04 09 32 
42 42 53 20 4C 4F 

6A48 4E 20 30 31 20 33 34 38 
6A50 20 39 34 30 30 FF CD 6A 
6A58 69 04 OB 33 2E 43 41 42 
6A60 42 20 30 31 36 33 31 20 
6A68 33 30 37 36 FF CD 6A 69 
6A70 04 OD 34 2E 4C 49 56 20 
6A78 4D 41 49 4C 20 30 35 31 
6A80 20 34 32 38 20 38 39 32 
6A88 34 FF CD 6A 69 01 11 20 
6A90 56 45 52 53 49 4F 4E 20 
6A98 54 57 4F 20 42 59 20 53 
6AA0 54 45 50 48 45 4E 20 41 
6AA8 44 41 4D 53 20 FF CD 6A 
6AB0 69 05 17 50 52 45 53 53 
6AB8 20 41 20 4B 45 59 20 54 
6AC0 4F 20 43 4F 4E 4E 45 43 
6AC8 54 FF AF DB FE E6 IF FE 
6AD0 IF 28 F7 AF DB FE E6 IF 
6AD8 FE IF 20 F7 AF DB FE E6 
6AE0 IF FE IF 20 F7 CD 67 68 
6AE8 CD 6A 69 00 00 4D 4F 44 
6AF0 45 3A 20 54 45 52 4D 49 
6AF8 4E 41 4C 20 20 20 20 20 
6B00 20 20 20 3C 3C 4C 43 58 
6B08 52 54 3E 3E 20 FF 21 EO 
6B10 50 22 EC 67 CB 3C CB. 3C 
6B18 CB 3C CB F4 CB E4 36 38 
6B20 CD DC 6E C4 AO 6E CD FA 
6B28 67 38 F5 FE IF 28 11 CD 
6B30 80 6E 47 3A 9E 69 CB 4F 
6B38 20 E6 78 CD 88 68 18 EO 
6B40 CD 45 6B 18 DB 3E 13 CD 
6B48 80 6E CD 6A 69 00 01 46 
6B50 55 4E 43 54 49 4F 4E 20 
6B58 3A 20 52 45 54 2C 53 50 
6B60 41 2C 45 2C 4E 2C 52 2C 
6B68 54 2C 4C 2C 53 2C 43 FF 
6B70 3E 7F DB FE IF 38 37 CD 
6B78 6A 69 00 01 20 20 20 20 
6B80 20 20 20 52 45 54 55 52 
6B88 4E 20 54 4F 20 42 41 53 

6B90 49 43 20 3F 20 20 20 20 
6B98 20 20 20 20 20 20 FF CD 
6BA0 4A 63 FE 59 C2 70 6B El 
6BA8 CD 67 68 FB CF FF CD FA 
6BB0 67 FE OD 20 35 CD 6A 69 
6BB8 00 01 20 20 20 20 20 20 
6BC0 20 20 20 20 20 20 20 20 
6BC8 20 20 20 20 20 20 20 20 
6BD0 20 20 20 20 20 20 20 20 
6BD8 20 20 FF AF DB FE E6 IF 
6BE0 FE IF 20 F7 F3 3E 11 C3 
6BE8 80 6E FE 43 20 2F CD 6A 
6BF0 69 00 01 45 4E 54 45 52 
6BF8 20 4C 45 54 54 45 52 20 
6C00 41 2D 5A 20 46 4F 52 20 
6C08 43 4F 4E 54 52 4F 4C 20 
6C10 20 FF CD 4A 68 D6 40 CD 
6C18 95 6E C3 B5 6B FE 45 20 
6C20 OB 3A 9E 69 CB 8F 32 9E 
6C28 69 C3 B5 6B FE 4E C2 3C 
6C30 6C 3A 9E 69 CB CF 32 9E 
6C38 69 C3 B5 6B FE 4C 20 40 
6C40 21 00 70 22 FO 67 DD 2A 
6C48 FO 67 11 11 00 AF 37 CD 
6C50 56 05 30 F2 21 00 70 E5 
6C58 DD El DD 5E OB DD 56 OC 
6C60 01 20 00 09 E5 DD El 37 
6C68 3E FF CD 02 08 DD E5 El 
6C70 06 00 36 1A 23 10 FB 2E 
6C78 00 22 F2 67 F3 C3 B5 6B 
6C80 FE 53 20 3C 2A F2 67 ED 
6C88 5B FO 67 A7 ED 52 CA B5 
6C90 6B DD 2A FO 67 DD E5 11 
6C98 11 00 AF CD C2 04 DD El 
6CA0 FB 06 32 76 10 FD F3 DD 

6CA8 5E OB DD 56 OC 2A FO 67 
6CB0 01 20 00 09 E5 DD El 3E 
6CB8 FF CD C2 04 F3 C3 B5 6B 
6CC0 FE 54 20 32 3E 11 CD 95 
6CC8 6E 2A F2 67 ED 5B FO 67 
6CD0 A7 ED 52 CA B5 6B 21 1C 
6CD8 58 CD 23 69 06 41 21 00 
6CE0 00 CD DC 6E 20 12 2B 7C 
6CE8 B5 20 F6 10 FI 21 1C 58 
6CF0 CD 23 69 C3 B5 6B 18 74 
6CF8 CD D8 6E FE 15 20 E2 3E 
6D00 01 32 F5 67 2A FO 67 22 
6D08 F6 67 3E 01 CD 95 6E 3A 
6D10 F5 67 CD 95 6E 2F CD 95 
6D18 6E 01 00 80 2A F6 67 7E 
6D20 CD 95 6E 81 4F 23 10 F7 
6D28 79 CD 95 6E CD D3 6E FE 
6D30 06 28 OB FE 13 CA B5 6B 
6D38 FE 15 28 CE 18 EE 22 F6 
6D40 67 3A F5 67 3C 32 F5 67 
6D48 ED 5B F2 67 A7 ED 52 C2 
6D50 OA 6D 3E 04 CD 95 6E CD 
6D58 DC 6E 28 F6 CD D8 6E FE 
6D60 06 20 EF 21 1C 58 CD 23 
6D68 69 C3 B5 6B FE 52 C2 70 

6D70 6B 3E 11 CD 95 6E 21 IB 
6D78 58 CD 23 69 21 00 70 22 
6D80 FO 67 22 F6 67 3E 01 32 
6D88 F5 67 3E 15 CD 95 6E 06 
6D90 03 21 00 00 CD DC 6E 20 
6D98 17 2B 7D B4 20 F6 10 FI 
6DA0 3E 15 CD 95 6E 3E 7F DB 
6DA8 FE OF DA 8F 6D C3 17 6E 
6DB0 CD DS 6E FE Cl C2 8F 6D 
6DB8 CD 55 6E 21 F5 67 BE C2 
6DC0 73 6E CD 55 6E 2F BE C2 
6DC8 IE 6E 2A F6 67 22 F8 67 
6DD0 01 00 80 CD 55 6E 77 81 
6DD8 4F 23 10 F7 CD 55 6E B9 
6DEO 20 3C 22 F6 67 3A F5 67 

F5 67 3E 06 CD 95 6DE8 3C 
6DF0 6E 21 IB 58 CD 23 69 3E 
6DF8 7F DB FE OF 30 OB CD 55 
6E00 6E FE 01 28 B3 FE 04 20 
6E08 EE 3E 06 CD 95 6E 21 IB 
6E10 58 CD 23 69 C3 B5 6B 3E 
6E18 18 32 35 6E 18 05 3E 15 
6E20 32 35 6E 06 01 21 00 00 
6E28 CD DC 6E 20 23 2B 7D B4 
6E30 20 F6 10 FI 3E 00 CD 95 
6E38 6E FE 18 CA 09 6E 3E 7F 
6E40 DB FE OF D2 09 6E CD 55 
6E48 6E FE 01 20 FI C3 B8 6D 
6E50 CD D8 6E 18 CE E5 C5 06 
6E58 01 21 00 00 CD DC 6E 20 
6E60 OC 2B 7C B5 20 F6 10 FI 
6E68 El D1 Cl 18 B1 CD D8 6E 
6E70 Cl El C9 3D BE 20 AO 2A 
6E78 F8 67 22 F6 67 C3 C2 6D 
6E80 F5 CD E2 6E 28 FB FI CD 
6E88 E8 6E FE OD CO 3E OA CD 
6E90 80 6E 3E OD C9 F5 CD E2 
6E98 6E 28 FB FI CD E8 6E C9 
6EA0 CD D8 6E FE 13 28 03 C3 
6EA8 88 68 21 1A 58 CD 23 69 
6EB0 3E 7F DB FE CB 47 20 09 
6EB8 3E FE DB FE CB 47 CA 9F 
6ECO 69 CD DC 6E 28 EA CD D8 
6EC8 6E FE 11 20 E3 21 1A 58 
6ED0 C3 23 69 CD DC 6E 28 FB 
6ED8 DB FF 00 C9 DB 7F CB 47 
6EE0 00 C9 DB 7F 00 CB 4F C9 
6EE8 D3 FF 00 C9 3E 03 D3 7F 
6EF0 3A EB 67 D3 7F CD D8 6E 
6EF8 C9 00 00 00 00 00 00 00 

SINCLAIR ANSWERS 

GETTING ON-LINE 
WITH SPECTERM 
When Computer Answers 

originally published 
Andrew Glaister’s ZX 

Spectrum communications pro¬ 
gram, Specterm, back in the 
March 1984 issue of Computers 
Answers, it had been written 
solely for use with the Cobra/ 
Micro Mania interface. Subse¬ 
quently, we received many re¬ 
quests for versions to run with 
other makes of RS232 interface. 

One of them was from Ste¬ 
phen Adams who had the ZX81 
version of the Cobra interface. 
Armed with the assembler lis¬ 
ting, Steve was able to rewrite 
the whole program so that the 
five interface sensitive subrou¬ 
tines called by the main pro¬ 
gram all appeared at the end. 

The result is the main listing, 
Fig 1 which is compatible with 
the Cobra/Micro Mania RS232 
for the Spectrum. If any other 
interface is being used the pro¬ 
gram needs to be changed from 
byte 6ED8 onwards. Alterna¬ 
tive listings have been provided 
for RS232 devices from Maplin, 
USP, Eprom Services (dual) 
and the Cobra ZX81 interface. 

When searching for alterna¬ 
tive RS232 devices we came 
across several interfaces which 
were software controlled. These 
are not suitable for communica¬ 
tions use since the interface 
needs to be able to cope with 
incoming data while the CPU is 
carrying out some other task, 
such as printing the last mes¬ 
sage. Included in this category is 
the Interface 1 from Sinclair. 

Once you have carefully 
keyed in Specterm, save the 
program using SAVE “Specterm” 
CODE 26600, 2000. To check 
that it is correct we have provi¬ 
ded two routines. Fig. 6 will 
display the machine code lis¬ 
ting, Fig. 7 is a checksum 
routine. If the program contains 
any errors the checksum will be 
incorrect. It will also be wrong if 
the checksum routine is used 
after Specterm has been run. 
It’s important to note that the 
values for n and Q depend on 
which interface is used. Look 
up the values in the table pro¬ 
vided. 

In order to run Specterm use 
PRINT USR 26600. The title 
page should then appear. 

Specterm will default to a 

communications protocol set¬ 
ting of 1 start bit, 8 data bits, no 
parity and 1 stop bit. If alterna¬ 
tive settings are required the 
protocols may be changed by 
using POKE 26603, whatever. 
POKE 26603, 10 for instance 
would change it to 7 data bits, 
even parity, 1 stop bit. See Fig. 
8 for further details. The baud 
rate is set to 300/300 full duplex. 

The original version of Spec- 

nal’ mode, in which you should 
be able to type and receive data 
from the computer at the other 
end of the telephone line. 

There are a number of ‘flags’ 
at the top right hand of the 
screen; these are >>LCXRT<<. 

Flashing ‘L’ means that you 
are being sent line feeds which 
the Spectrum does not really 
need. If you get the chance, ask 
for no line feeds. If ‘C’ flashes it 

Bulletin 

term allowed only routines for 
SAVEing and LOADing from cas¬ 
sette. However, Steve Adams 
has moved the program up in 
the Spectrum’s memory to allow 
programs and data to be stored 
on Microdrive. To do this first 
enter Basic from the main me¬ 
nu. To save data, use SAVE * 
“m”; 1; “name” CODE 28672, n + 
1 000 [where n is the length of 
file in Kbytes.] For loading use 
LOAD * “m”; 1; “name” CODE 
28672. 

Other peripherals can be used 
without special provisions ex¬ 
cept with the Eprom Services 
dual interface which needs the 
same company’s Microdrive de¬ 
coder, if the Microdrive is used. 

With Specterm it is possible 
to access our bulletin board, 
CABB, and other 300 baud 
boards with little more than an 
RS232 interface and a modem. 

Once run, Specterm will dis¬ 
play example telephone num¬ 
bers of other boards. When you 
have dialled the requisite tele¬ 
phone number, wait for a whis¬ 
tling sound - this means a 
computer is at the other end. 
Connect your modem, press a 
key and you’re away! 

Once you press a key from the 
title page, you will be in ‘termi- 

means that you are receiving a 
control character (code 0-31), 
which the Spectrum again 
doesn’t know what to do with. 
Flashing ‘X’ means that the 
other computer has sent a XON 
which means, ‘Don’t send 
anything else till I’m ready’, and 
the Spectrum will do just that. 

R and T stand for receive and 
transmit respectively, and 
should only flash when recei¬ 
ving or transmitting a file. If you 
find that what you are typing in 
does not appear on the screen 
you need to switch ‘echo’ on; 
you can do this by entering EDIT 
(shift +1) then pressing E. If 
you find that whatever you press 
is repeated twice, then you need 
echo off; this means pressing 
EDIT then N. 

Press EDIT brings up a 
special functions menu from 
which you may specify a return 
to terminal mode (ENTER), or a 
return to BASIC (SPACE), or 
from which you may either load 
a file from cassette (L)$ or save a 
file to cassette (pressing S to 
save a file you have just loaded 
for tape copying or a file you 
have just downloaded). 

There is one last option, C, 
which allows you to send a con¬ 
trol code (ASCII 0-32) to the ► 

A REVAMPED 
VERSION OF 

OUR SPECTERM 
PROGRAM. HINTS 

FORGETTING 
ONTO CABB 

SUCCESSFULLY 
AND LOTS MORE. 
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other computer. Press C follo¬ 
wed by the letter that corres¬ 
ponds to the control code: A = 
1, B = 2, and so on. 

Uploading and downloading 
files can take a long time; so 
during receive the R flag will 
flash to tell you that everything 
is OK. You may press space at 
any time to abort. When uploa¬ 
ding or downloading files to or 
from a bulletin board, such as 
CABB for example, give your 
Spectrum file an easily recogni¬ 
sable name (>name<. ZXS) so that 
other users will know for which 
computer the files are intended. 

Once a file has been received 
you should save it to tape by 
typing ‘EDIT’, then S. To send a 
file type ‘EDIT’ then L to load it 
from tape, then ‘EDIT’ and T to 
transmit, assuming that the 
other end is ready to receive. 
Should you ever dial up a num¬ 
ber, only to find that, no matter 
what you do, you can only get 
garbage on the screen, then it 
may be that the communication 
protocols are wrong. 

Nearly all the bulletin boards 
work on 300 baud. If you have 
any problems, leave a message 
for the system operator (Sysop). 
Alternatively use ‘CHAT’ to talk 
to one of the system operators. 

Once you have pressed 
‘EDIT’, caps shift and 1, the 
program will prompt you to 
enter a special function, accep¬ 
ted commands being listed 
across the screen outlined in 
Fig. 9. 
By Tony Dennis, deputy edi¬ 
tor, and Stephen Adams, a 
computer engineer. 

F6ED8 3 

Maplin 

r6ED8 3A FF 3C C9 3A FD 3C CB 
6EE0 47 C9 3A FD 3C CB 4F C9 
6EE8 32 FE 3C C9 3E 03 32 FD 
6EF0 3C 32 FD 3C 3A EB 67 32 
6EF8 FD 3C CD D8 6E C9 00 00 
L 

Eprom 

USP 

6ED8 C3 OE 6F 00 C3 16 6F 00 
6EE0 00 00 C3 20 6F 00 00 00 
6EE8 C3 2A 6F 00 C5 01 DF FE 
6EF0 3E 18 ED 79 3E 14 ED 79 
6EF8 3E 44 ED 79 3E 05 ED 79 
6F00 3E 68 ED 79 3E 03 ED 79 
6F0S 3E Cl ED 79 Cl C9 C5 01 
6F10 DF FC ED 78 Cl C9 C5 01 
6F18 DF FE ED 78 CB 47 Cl C9 
6F20 C5 01 DF FE ED 78 CB 57 
6F28 Cl C9 C5 01 DF FC ED 79 
6F30 Cl C9 GO 00 00 00 00 00 

6ED8 C3 23 6F 00 C3 2B 6F 00 
6EE0 00 00 C3 35 6F 00 00 00 
6EE8 C3 3F 6F 00 C5 01 7F A7 
6EF0 3E 36 ED 79 01 7F 97 3E 
6EF8 A1 ED 79 3E 01 ED 79 01 
6F00 7F A7 3E B6 ED 79 01 7F 
6F08 B7 3E A1 ED 79 3E 01 ED 
6F10 79 01 7F E7 3E 40 ED 79 
6F18 3 A EB 67 ED 79 3E 15 ED 
6F20 79 Cl C9 C5 01 7F F7 ED 
6F28 78 Cl C9 C5 01 7F E7 ED 
6F30 78 CB 4F Cl C9 C5 01 7F 
6F3S E7 ED 78 CB 57 Ci C9 C5 
6F40 01 7F F7 ED 79 Cl C9 00 

FOR A= 
LET 2- 

LET Z = 
FOR B~ 

LET Z = 
PRINT- 
NEXT B 
STOP 

ET X~ 

LET X 
LET A$ 

IF A*= 

PRINT 

Display routine 

26600 TO 28672 STEP 8 
I NT (A/256) s GO SIJB 1000 
A-(INT (A/256)*256): 
A TO A+7 

PEEK B: GO SUB 1000 

GO SUB 1000s PRINT 

PR I NT NEXT A 

INT (Z/16)s GO SUB 2000 
Z~(INT (Z/16)*16)s GO SUB 2000s RETURN 

s IF X >9 THEN LET A*=CHR* (X+CODE "A" 
"" THEN LET A$=CHR*■ (X+CODE “0") 
AT ss RETURN 

-10) 

w 
^10 L.E 

Checksum routine 

10 LET Z-0: FOR A=26600 TO N 
•20 LET Z--Z+PEEK As NEXT A 
30 PRINT "CHECKSUM-";Z 

40 PRINT "CHECKSUM SHOULD TOTAL Q" 

Values for n and Q for above routine: 
Cobra/Micro Mania n = 28408 
Maplin n = 28413 
Eprom Services n = 28486 
USP n = 28465 
Cobra ZX81 n = 28408 

Q= 195318 
Q= 195698 
Q = 206134 
Q = 202602 
Q = 194806 

w Edit commands 

Protocol settings 
Specterm has been set so that it defaults to the following 

ir protocol setting: 
r 1 start bit, 8 data bits, no parity and 1 stop bit. 

For communications use the only other common setting is: 
1 start bit, 7 data bits, even parity and 1 stop bit. 
To alter the setting to the above: 
Cobra/Micro Mama/ZX81/Maplin: 
POKE 26603, 10 
Eprom Services (dual): 
POKE 26603, 78 
USP: Does not use the variable 26603. The whole initialisa¬ 
tion routine has to be rewritten to make any alterations. 

RETURN Will return you to terminal mode with no loss of data as the program 
_sends an XON (13h) to begin with and a XOFF (11 h) to end._ 

SPACE Will ask you RETURN TO BASIC? Any key other than Y will return you to the 
edit mode. 

N WII make the Spectrum switch off its echo. The keys you press are no 
longer repeated on the screen. This is the default setting and should work 
on most boards. 

E Has the opposite effect of the above command, that is to force the 
_Spectrum to echo any character entered from the keyboard._ 

L WII load any program from the tape into memory, ready to be copied to 
another cassette or transmitted to another computer (see T). This will erase 
any program already in memory; so if you have a program that you have 

_just received in memory, save it to tape before loading the next program. 

S This will save the program in the memory you have just loaded or received 
to tape. As this, load and save routines will work on any files other than 
headerless ones; as a spin off, you now have a very good tape copying 
device. 

R Once R is pressed the Spectrum will go into a loop, and wait for the other 
end to be ready to send. Once it is, the files will be transferred across. It 
takes roughly 40 seconds to transfer 1 K, this isn't too bad when you 
remember that the program is doing some very complicated error 

_checking._ 

T Transmits the file. 
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Recommended RS232 interfaces for communications use: 

JWV Software, 
139 Allington Drive, 
Strood, Kent. 

Maplin Electronic Se 
Supplies 
PO Box 3, 
Rayleigh, Essex SS6 8LR. 
Tel: (0702)552911. 

U-Microsystems, RS 
Winstanley Ind Est, 
Long Lane, 
Warrington WA2 8PR. 
Tel:(0925) 54117. 

Eprom Services, Dt 
3 Wedgewood Drive, 
Leeds L381EF 
Tel: (0532) 667183 

Microcomputer Ur 
Resources, ac 
1 Branch Road, 
Park Street Village, 
St Albans, Herts. 
Tel:(0727)72917. 

Please note: Sinclair Interface 
1 is NOT recommended. 

Recommended modems: 

Answercall, 
Kangley Bridge Road, 
London SE2o 5AH. 
Tel: (01) 6591133. 
Bee Systems, 
29-3 T Back Cheapside, 
Bolton BL1 1 LT. 
Tel: (0204) 395440. 
DaCom Systems, 
26 Heathfield, 
Stacey Bushes, 
Milton Keynes MK12 6HR. 
Tel: (0908) 311885. 

Pending 

Busbee Under 
£100 

1200/75 

Buzzbox 

Entering me woria oi micro 
communications can ap¬ 
pear daunting. In order to 

make things easier for Sinclair 
users we have prepared a lay¬ 
man’s guide to accessing bulle¬ 
tin boards. Sinclair Answers has 
its own board — CABB — but 
the information given here will 
stand you in good stead with all 
the systems used in the UK. 

To access any bulletin board, 
first connect your micro to the 
modem via the RS232 interface 
(list of recommended RS232 
add-ons is provided in Table 1). 
Now load the communications 
software (i.e. Specterm). 

Check that the default values 
in the communications software 
are correct for the board you 
intend to call. Baud rates are 
given in our guide (see Table 3 
below) and virtually all boards 
are full duplex (that is, informa- 

cases Prestel software and bulle¬ 
tin boards’ are incompatible. 

ACCESSING CABB 
Ensure the modem has been 

set to the correct baud rate and 
mode (that is, originate) then 
dial (01) 631 3076. When 
CABB’s modem answers the 
call, you will hear a whistling 
sound. It is often necessary to 
flick a switch on your modem to 
initiate communications. Users 
with acoustic couplers must put 
the mouthpiece into the correct 
end of the coupler. 

The most common cause of 
problems is the micro-to- 
modem cable. Check with the 
modem supplier if you suspect 
that the connections are incor¬ 
rect. Some modems require one 
of the pins on the RS232 to be 
‘high’ before they start commu¬ 

nicating, and this may require 
cross connecting two pins in 
order to fool the modem into 
working. 

If all is well, the greetings text 
should appear on your screen. 

When prompted, enter your 
first name and then carriage 
return <CR>. 

Enter your last name (for 
speed, you can enter Fred; 

.x 
Micro Mania 
RS232 interface 

33.50 Enclosed. Needs extra 
resistor for Maplin 
modem. Comes with 
JWV's own programs. 

Serial interface £17.95 Kit form. Some skill 
at electronics needed. 
Uncased. 

RS232 interface £34.50 Requires motherboard 
(£25.30) to use it. 
Covers (£3.45) 

Dual Serial interface £25.95 Uncased. Complicated 
instructions for 
modem connections. 

Universal modem 
adaptor for ZX81 

£34.95 Contains software 
on ROM. 

tion flows both ways simulta¬ 
neously). 

The protocols needed for bul¬ 
letin boards will be: 1 start bit, 8 
data bits, 1 stop bit, no parity; 
or 1 start bit, 7 data bits, 1 stop 
bit, even parity. Some bulletin 
boards can be accessed using 
Prestel/Micronet software, and 
these are marked in our guide. 
However, in the majority of 

Bloggs; Anytown) <CR>. 
After the system has checked 

the userlog (it takes a little 
while) > it will ask for town/ 
country if you are a new user. 

The board will then display 

‘TBBS welcomes FRED 
BLOGGS, calling from ANY¬ 

TOWN. Is this correct?’ 
Check this very carefully. If 

anything is misspelt or corrup¬ 
tion has occur¬ 
red (normally in 
the form of lit¬ 
tle squiggles) 
answer N for 
no. 

The reason 
for being so 
careful is that 
any personal 
message sent 
back to you 
will mirror the 
misspellings 

or other errors. If next time you 
log on with the correct data it 
will appear that you have no 
mail. 

Take a note of your own 
details, as it is fairly common for 
users to log on under a 
nickname, Dave for example, 
then wonder why the system 
does not recognise them as 
David. 

Once satisfied that the details 
are correct, enter Y for yes. The 
system will then ask for a screen 
width. Spectrums are usually 32 
characters but 40 and 80 are 
other common settings. The 
user is then presented with a list 
of popular micros. 

There are established settings 
for the QL <L> and Spectrum 
<K> but these are set up for 
communications software such 
as Specterm so if you have 
anything different hit <CR>. 
Then CABB will ask: ► 
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Bulletin 
Can your terminal print lower 
case? 
Does your terminal need line 
feeds? 
How many nulls do you re¬ 
quire? 
The first two questions need 

little explanation, but should 
you ask for no line feeds and 
find that everything gets printed 
on the same line it will spell 
trouble. The solution is to input 
two ‘S’s and then press X follo¬ 
wed by F. This should get you 
to <F>ormat from the system 
settings menu. 

The opportunity to reconfi¬ 
gure your system settings will be 
then presented and you can ask 
for line feeds. Should you still 
be confused you’ll have to call 
back using a slightly different 
name! 

Alternatively, call up as LOS- 

T;PASSWORD and ask the Sy¬ 
sop to change your userlog entry 
not — forgetting to give your 
real name. 

The question asking how ma¬ 
ny nulls are required is really for 
users who have unbuffered 
printers attached to their micros 
or unusually slow terminals. In 

DSL2123 
Portman 

MS 21723 

WS2000 

VTX500 

Nightingale 

Minimo 

DaCom Systems (as above). 
Interlekt Electronics, 
Reads House, 
Portman Road, 
Reading, Berb RG3 1LU. 
Tel: (0734) 589551. 
Master Systems (Data 
Products), 
100 Park Street, Camberley, 
Surrey GUI 5 3NY. 
Tel: (0276) 685385 
Miracle Technology (UK), 
1 Great Colman Street, 
Ipswich, Suffolk IP4 2AA. 
Tel: (0473) 50304. 
OEl 
Giliwilly Ind Est, Penrith, 
Cumbria CA11 9DN 
Tel: (0768) 66748. 
Pace 
92 New Cross Street, 
Bradford BD5 8BS. 
Tel: (0274) 729306. 
Steebeck Systems, 
3 The Paddock, 
Hambridge Road, Newbury, 
Berks RG14 5TO. 
Tel: (0635) 33009. 

300 + 1200/75 £286 Yes 
300 + 1200/75 £224 Yes 

300 + 1200/75 £199 Yes 

300 +1200/75 £115 Pending 

1200/75 £99.95 Yes 

30 + 1200/75 £137 Pending 

300 £110.40 Yes 

forget to take a note of it most cases, zero (0) nulls are 
required. 

If you selected <K> for the 
Spectrum, CABB then prints: 
Upper/lower case 
Line feeds needed 
00 nulls required after each 

<CR> 
Do you wish to modify this? 

Unless you have unusual sof¬ 
tware, the answer is naturally N 
for no. 

The system now asks for an 
eight character password. Don’t 

immediately as you won’t be 
allowed on to the system under 
that name without the correct 
password. 

Each user has three attempts 
to get the password right before 
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Mailbox-80 Liverpool 
Blandford Board 
TBBS Southampton 
TBBS Nottingham 
CNOL 
Microweb 
CABB 
BASUG 
North Birm BBS 

(01)3489400 
(051)428 8924 
(0258)54494 
(0703)437200 
(0602)289793 
0524)60399 
061)4564157 
01)6313076 
0742)667983 
(0827)288810 

(0626)890014 
(04862)25174 

>9 let (01)3992136 

jtCr 

& OV 

John Nolan 
Peter Tootill 
Leo Knaggs 
Chris Cain 
Paul Beaumont 
Mike Buckingham 
Mike Bibby 
Tony Dennis 
Quentin Reidford 
Paul Smith 

Boyd Hitchcock 
Mike Parker 
Peter Goldman 

(Forum-80 systems:) 
Forum-80 Hull 
Forum-80 Wembley 

(0482)859169 
(01)9022546 

Fred Brown 
Victor Saleh 

(Other systems:) 
Mai/box-83 West Mid (0384) 635336 Jim Roden 
Southern BBS 0243) 511077 Jonathan Sanders 
OBBS Manchester (061)4273711 Robert O'Donnell 
Remote CP/M Stoke (0782) 265078 Ian Hickman 

(Commercial systems:) 
Estelle 
Maptel 
Distel 

(0279)443511 
(07021552941 
(01)6791888 

STC Electronics 
Maplin 
Display Elect 

(Prestel compatible systems:) 
C-View (0702) 546373 Rochford D.C. 
Hackney (01) 985 3322 Hackney B.C. 
Optel (0908) 71188 Open University 
Aberdeen (0224)641585 Aberdeen ITeC 
Estelle (0279) 441188 STC Electronics 

24 hrs 
24 hrs 
24 hrs 
24 hrs 
24 hrs - 
12.00-10.00 
24 hrs 
24 hrs 
24 hrs 
24 hrs 

24 hrs 
24 hrs 
17.00-22.00 Sun 

13.00-22.00 
request 

17.30- 08.30 
24 hrs 
22.30- 00.00 
24 hr 

9.00-18.00 
24 hrs 
24 hrs 

24 hrs 
24 hrs 
24 hrs 
24 hrs 
9.00-18.00 

A®"" 

300 
300 
300 
300 
300+ 1200/75 
300 
300 
300+1200/75 
300 
30Q 

300+ 1200/75 
300 
300 

300 
300 

300 
300 
300 
300 

300 
300 
300 

1200/75 
1200/75 
1200/75 
1200/75 
1200/75 

being thrown off. 
At this point the caller should 

be well and truly logged on to 
the system. 

CABB which is using popular 
bulletin board software called 
The Bread Board System 
(TBBS) will then give your 
caller number, and the number 
of the last message. It will also 
display which boards you have 
access to. 

The next thing to appear will 
be a newsfile, followed by a new 
user guide. If possible capture 
these to a printer. The news- 
file is updated weekly. 

The new user guide can be 
read again if you go to <l>nfo 
and select option 5. 

After these two files, the user 
is presented with the main 
CABB menu. 

The majority of the main 
CABB menu is self explanatory. 
Should you <P>ause a file, then 
use a <CR> to restart it. 

Callers initially have 15 mi¬ 
nutes on the system so speed is 
of essence. 

It is not strictly necessary to 
sign off the board using 
<G>oodbye (but we would re¬ 
commend using <G>). It is 
feasible just to ring off as there is 
no connection charge (other 
than your ‘phone bill)! 

Good hacking! 

By Tony Dennis, deputy- 
editor. 

SINCLAIR ANSWERS 

: PRIMES ; 

0 VARIABLE Z 
: ARRAY<BUILDS 2*ALLOT 

DOES > SWAP 2* + ; 
500 ARRAY A% 
2 0 A% 1 
10 ARRAY P% 
: A%FILL 500 1 DO 11 + 
2* 1 - I A% ! LOOP; 
: PlFILL 31 29 23 19 17 13 11 7 5 3 
10 0 DO I P% ! LOOP; 
: ZERO! 500 SWAP DO 0 
I A% ! Z @ + LOOP; 
: SI EVE 10 0 DO I PI @ 
DUP DUP Z ! * 2/ 
ZERO! LOOP; 
:RESULTS 500 0 DO 
I A% @ DUP 
IF . THEN LOOP; 
: S A%FILL P%FILL SIEVE 
RESULTS; 

S <CR> RUNS THE PROGRAM 
TIME IN RUNNING 10 SECONDS 
(4 TO START OF PRINT) . 

GOTO 180 

RUNNING TIME = 2 MINUTES 30 SECONDS 
AFTER INPUT OF THE 
10 PRIMES STARTING WITH 3. 

Data File 
h ,n, if mm-i 

FINDING PRIME 
NUMBmgNJM 

miANDA 
MAQjINECODE 

BOOK 
CRITICIZED. 
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ZX81 GOES FORTH 

ZX8I "PRIMES t* 

10 DIM P (i0 ) 
20 FOR I =i TO 10 
30 INPUT p(D 
40 NEXT I 
50 DIM A (500) 
60 LET A (1) -2 

70 FOR I K 2 TO 500 
80 LET A (I) •st 2*1-1 
90 NEXT I 
100 FOR I 9 1 TO 10 
110 FOR J * (P (d*p( 

TO 500 ; 
120 LET A (J) = 0 
130 NEXT J 
140 NEXT I 
150 FOR I 1 TO 500 
160 IF A ( I) a 0 THEN 
170 PRINT A( I) • 1 t ii ii, 
180 NEXT I 

The Input’ page in July/August 
issue of Computer Answers 
contained an item by Frank 
O’Hara on the method of 
finding prime numbers known 
as the Sieve of Eratosthenres, 
and a program for the Beeb to 
print those less than 1000. 
Following on from this I 
decided to try this on my ZX81, 
which has the Forth chip 
produced by Skywave, and I 
enclose the program I wrote. 

Dr O’Hara’s program took 
about four seconds to run 
whereas mine takes about 10 
seconds. Intrigued by this 
result, I decided to do the same 
using ZX81 Basic. The program 
to print primes using ZX81 
Basic is attached and you will 
notice that I have had to use an 
input statement to enter the first 
10 primes starting with 3. 

After entry of this initial 
input, the program takes 
two-and-a-half minutes to run. 
Forth is indeed faster than 
Basic, by this reckoning about 
15 times faster. By the same 
token, I wonder how much 
faster Forth runs on the Beeb? 
Perhaps someone will have a go 
and let us know. 

G Blackwood, WHalifax. 

MISPLACED 
PRAISE? 
I was disappointed to find on the 
‘Bookshelf page of the 
July /August issue of Computer 
Answers issue a 
recommendation for ‘Mastering 
Machine Code’ (Vols 1 / 2) by 
James Walsh and Paul Homes 
(published by Interface). I don’t 
know what Vol 1 is like, but I 
have spent countless hours 
correcting the enormous 
number of errors in Vol 2. 

I wrote to Interface in 
November of last year 
informing them of the 
problems, and in February I 
received a cheque in payment 
for the book with a request to 
send it to them with all the 
errors marked up and they 
would take it up with the 
author. 

I replied, saying that I 
thought that I should get some 
recompense for the hours I had 
put in or at least some 
recognition for some, but since 
February there has been no 
answer. 

Seeing as the book is meant to 

be a teaching book, I think it is 
appalling. Unbelievably, even 
the basic loader program in the 
book is wrong, and will not 
work on the hex conversions. 
Thus none of the other 

programs will work (even after 
correction) if the loader 
program is used for entering 
them. 

R Ellis, High Wycombe. 
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Data File 

ISSUE 1 (Nov/Dec 1982): 
If you want a copy of an article from 
this issue, please send 50p per article 
(see contents page for address) 
marking the envelope ‘Copy ser¬ 
vice’. We will send you photo copies 
of the appropriate pages. Jupiter 
Ace, DEC Rainbow, Commodore 
64 (reviews); ZX81 upgrade; 8/16 
bit choice; Z80 cards; ASCII code; 
Program swapping; I/O concepts; 
Printer plug-in; Assembler course 
(introduction); Program generators; 
Basic queries; Graphics; Commmu- 
nications; Database management 
systems; The UCSD p-system; 
Multiuser systems; CP/M utilities; 
Bad-quality software. 

ISSUE 2 (Jan/Feb 1983): 
CP/M Plus (CP/M facelift); Memory 
(RAMs and ROMs explained); 
Baud explained; Configurations 
(WordStar on Epson); Program edi¬ 
tors; Assembler course (part 1); List 
sorting program; Program concur¬ 
rency; CP/M revealed; Computer 
Answers File No 1: Home Compu¬ 
ting (domestic applications); Word¬ 
processing advice; Communications 
modems; Maintenance; Sales talk; 
Legal File (maintenance agreement 
small print). 

ISSUE 3 (March/April 1983): 
VisiOn and Lisa (reviews); Torch 
upgrading (the Tube); Changing 
print characters; Z80 workhouse; 
Assembler course (part 2); APL 
program language; CP/M utilities 
and corrupted disks. 

Sinclair Clinic; Systems exper¬ 
tise; Beware of selling hype (‘relatio¬ 
nal databases’); Business graphics 
(principals); Stargazing and bior¬ 
hythmic software; Copyright 
clauses; Budget micros; Micro ma¬ 
nufacturers answer back; Renting 
software; Legal File (piracy pro¬ 
blems). 
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ISSUE 4 (May 1983): 
Sage IV (review); Microfloppies; 
Data preservation; Apple He (re¬ 
view); Government’s choice of mi¬ 
cros; Monitors; Slide-show control¬ 
ling; Digital input; Random num¬ 
bers; Assembler (part 3); Professio¬ 
nal games programmers. 

Dragon and Texas Clinic; Ma¬ 
king music on micros; Spreadsheets 
(Planner-Calc); Business graphics 
(practice); Toolkits; Ergonomics: 
Legal File (small claims procedure). 

ISSUE 5 (June 1983): 
Pinball Construction Set (review); 
VisiWord (review); Power (what 
constitutes a micro’s muscles); IBM 
Clones; Buses; Data structures; 
WordStar Workshop (part 1); 
Number base conversion; Random 
numbers; Gw Basic; BBC Clinic; 
Business Operating System; Horse¬ 
race Forecast Package (review); 
MasterCalc (review); Classroom 
computing; Games simulation; Sof¬ 
tware security; Setting up (selling 
your own software); Legal File 
(defaulting mail order advertisers). 

SINCLAIR ANSWERS 

Computer Answers, the forerunner of Sinclair Answers, was published as a general magazine for 
two years before expanding into machine-specific titles. Many of the articles, answers and reviews 

were relevant to S inclair machines. Here’s a run down of what you might have missed . . . 

ISSUE 6 (July 1983): 
New Osborne Executive (review); 
Lotus 1-2-3 integrated software 
package (review); Plotters; Memory 
expansion; User-friendly software; 
‘Turtle’ conversion job; Communi¬ 
cations (file transference); Commo¬ 
dore Clinic; Lisp langauge; WordS¬ 
tar Workshop (part 2); CP/M super¬ 
visors; Computer aided design; 
Spreadsheets (MultiPlan); Micros 
in the music studio; Insurance; 
Computer holidays. 

ISSUE 7 (August 1983): 
System speed; Choosing a printer; 
Typewriter conversion; Preserving 
on Proms and Eproms; ‘Turtle’ 
conversion (Part 2); Assembler 
course (final part); Programmers 
Ten Commandments; WordStar 
Workshop (part 3); Atari Clinic; 

Exploiting Operating Systems; 
Cassette-based word processing, 
spreadsheets, and databases (re¬ 
views); Computer Aided Learning 
(CAL); Pilot (CAL language); Data 
management; Selling your pro¬ 
grams to companies; Legal File; the 
intricacies of copyright. 

ISSUE 8 (Sept. 1983): 
AMS 3 inch microdisks (review); 
Computer Answers File No 1: 
Interfaces; Making 3D images; 
WordStar Workshop (part 4); dBase 
II Workshop; Numbers; Recursion; 
Game of Life; Programming logic 
statements; Data compaction; 
Apple Clinic; Microsystem’s in¬ 
sides; BCPL (language); Spread¬ 
sheet formulation; mircos in 
schools; Abstract computer Art; 
High street retailers; Legal file: the 
cost of going to court. 

ISSUE 9 (Oct. 1983): 
Colne’s Armdroid robot (review); 
Advanced VisiCalc; Coping with 
cassettes; Tandy 100 versus Epson 
HX20; Translating Basic into As¬ 
sembler; Data Programming; Wor¬ 
dStar Workshop (part 5); dBase II 
Workshop (part 2); Bill Budge 
interview; True Random Number 
Generation; 

Logo (language); CP/M Clinic; 
Probing the processor; micro¬ 
designing computer; database re¬ 
views; Spreadsheet formulation; 
computerised graphics on Rock al¬ 
bums; Disk prices; Legal File: 
customer/dealer disputes. 

ISSUE 10 (Nov. 1983): 
ACT Apricot (review); Hard disks 
(overview); The Sord M5/CGL M5 
(review); Spectrum expansion (add¬ 
ons); Vic port project (Rs232 card); 
Break into Barcodes; Getting RAM; 
Wordstar Workshop (part 6); Tan¬ 
dy, Dragon, Genie Clinic. 

Memory Mapping; Peripheral 
chips; MSX Compatibility; War 
games (reviews); An Epson in 
Turkey (roadtest exotique); Key¬ 
board trainers; Computer training 
courses; Brixton ITeC (Econet); 
Buying second hand systems; Legal 
File (problems of setting up a 
software library). 

ISSUE 11 (Dec. 1983): 
New generation of cheap modems; 
printer buffers; Watford Electro¬ 
nics disk filing system; Disk bench¬ 
marking test; Mice-like inputting 
devices; Communications software; 
Using arrays; Seymour (‘Logo’) Pa- 
pert (interview); Programmers 
Workshop (‘Wolf Fence Algorithm’ 
/ ‘Instrumentation’); Worms; Sin¬ 
clair Clinic; Device drivers; Bulle¬ 
tin boards; dBase version 2.4 
(d’Base IIP); Spreadsheet DIF faci¬ 
lity; Choosing a user group; Corres¬ 
pondence course in computing; 
GOSH — the Guild of Software 
Houses; Legal File: options on 
going to court. 

(Also incorporating the Compu¬ 
ter Answers Upgrade Supplement 
(gratis), which contains full infor¬ 
mation on the upgrading possibili¬ 
ties of the 13 most popular micro¬ 
computers.) 

ISSUE 12 (Jan . 1984): 
Elan Enterprise; Atari 600XL; 
Spectra video; Cheap daisywheel 
printers; Best games of’83; Personal 
CP/M; Converting one Basic into 
another; BBC/Electron Clinic Cas¬ 
sette editors and assemblers; Games 
programming with sprite graphics; 
Bank Street Writer word processor; 
Reflexive VisiCalc; Start your own 
user group; Furniture to keep your 
micro tidy. 

(Incorporating ‘Program Power’ 
booklet (gratis) containing listings 
for all the popular micros). 

ISSUE 13 
(Feb. 1984): 
Inside Oric ROM, IBM PC jr; 
Joysticks; scope (games writer); 
Instructional games videos; special 
effects from dot-matrix printers; 
Interface 1 problems; Beyond Basic; 
Getting Sound Effects; Game of Go 
(Part 1); Game of Nim (Part 1); 
Programmers Workshop: speeding 
up; 

Commodore 64/Vic 20 Clinic; 
Microcache package; Business data¬ 
bases; Everyman database package; 
Disk corruption; Cassette duplica¬ 
tion; Second-hand peripherals; 
Setting-up a bulleting board; Legal 
File; seoncdhand micro sales. 

ISSUE 14 
(March 1984): 
Memotech MTX; Dragon 64; Vic 
20 add-on boards, adventure game 
writing packages; fancy fonts for the 
BBC; RS232 interface revealed; 
Bluff (game); Go (Part 2); BBC disk 
file expansion; Nim (Part 2); Fog 
Index (game); Word whizz (game); 
Assembler Workshop; Basic 
Workshop; Spectrum / ZX81 Cli¬ 
nic; Operating systems; Business: 
accounts packages; accessible mega¬ 
databases; weekend training course. 

Introducing Computer Answers 
Bulletin Board-CABB — our very 
own, free electronic magazine; Le¬ 
gal File — what are the pros and 
cons of buying a micro with a credit 
card. 

ISSUE 15 
(April, 1984): 
Sinclair QL; Apple Macintosh; 
Disk drives; programming by vi¬ 
deo; Tactical computer war games; 
Spectrum graphics packages; VDU 
conversion; Documentation; Data 
compaction; Atari Graphics modes; 
Oric synthesizer; Four-sight game; 
Philip 'The Hobbit Mitchell inter¬ 
view; screen display storage; 

BBC/Electron Clinic; Operating 
systems (Part 2); Using your micro 
to make money; Brainstorm ‘ideas 
processor’; Starburst and Starindex 
data management packages; Micro 
repair sources; Legal File; up¬ 
market micro deals. 

ISSUE 16 
(May, 1984): 
New generation of Japanese MSX 
micros (Part 1); Transam Wren 
(review); New range of high-quality 
dotmatrix printers; Upgrading to 
disk drives; Hurg games designer; 
Motorola 68000 chip; Commodore 
interactive Battleships; Spectrum 
animation techniques; Guide to the 
Dragon’s 6809 processor; Crocus — 
crossword solving program; BBC 
program security; 

Commodore 64/Vic 20 Clinic; 
Operating systems (Part 3); Micro 
system cleaning products; Legal 
File: software houses’ case. 

ISSUE 17 
(June, 1984): 
Japanese MSX micros (Part 2); BBC 
add-on boards; Cheap modems; 
Cheap CP/M; Program testing tech¬ 
niques; Creating your own adven¬ 
ture routines; Spectrum animation 
techniques (Part 2); Spectrum 
sound effects techniques; Towers of 
Hanoi (game for the 48K Spec¬ 
trum); Reversi (game for the Spec¬ 
trum); Converting Vic programs to 
run on the 64; Assembler 
Workshop; 

SuperClinic: masses of Q&As on 
the Spectrum, BBC, Commodore, 
Oric and Dragon machines, inclu¬ 
ding articles on Dragon Pascal and 
Oric hires graphics; Backup and 
archiving (Clip package); Wiring up 
your own connecting leads; Opera¬ 
ting System tables (appendix); Le¬ 
gal File: advantages of ‘under-age’ 
software authors. 

ISSUE 18 
(July/Aug 1984): 
Robot arms and servo-controllers; 
PC Junior Creview); Amstrad (re¬ 
view); Homeword word-processing 
package; radio software; MIDI Sys¬ 
tem; Incorporating dialogue into 
your adventure games; C language; 
techniques for getting the PRINT 
AT function on the Vic 20 and 
Commodore 64; Syllogism pro¬ 
gram; Basic Workshop: program¬ 
ming idioms; Sinclair Clinic; data¬ 
base packages; Everyman revisited; 
Software piracy; stationery sup¬ 
plies; Legal File: what to look out 
for when signing contracts. 

i BINDERS — 
PROTECT AND 
SURVIVE... 
Your issues of Answers will be a constant source ofhints, 
tips, ideas, solutions, and entertainment in times to 
come, so best keep them in good order and repair by 
sending off for a Computer Answers binder. Each binder 
holds a year’s issues and costs only £3.50, including 
postage and packing. 

Please send-binder(s) at £3.50 each. 
Please allow 21 days for delivery. 

Name. 

Address. 

□ I enclose a cheque/postal order made payable to VNU Business Publications B V 
□ Please charge my Access/Visa/Diners Card. 

Signed:. 

Please return to: Subscriptions Dept, Sinclair Answers No 1., VNU Business Publications, 53-55 Frith Street, London W1A 2HG. 

Datapen A QUALITY LIGHTPEN 
for the SPECTRU M computer 

• Incorporates features not provided with other 
pens. • Push button operation on pen - no need to 
use keyboard. • Works underany lighting 
conditions. • Plots to pixel accuracy. • 20 pre¬ 
defined commands allow plotting of geometric 
shapes, including triangle, lines, circles, etc., text, or 
user-defined characters. • Uses all paper and ink 
colours. • A screen grid may be turned on and off, at 
will, to assist drawing. • Flexible erase capability. 
• Al I drawings can be saved to ta pe for further use. 
• Plugs in direct-no batteries, additional 
components, or adjustments needed. • Handbook, 
plus printout ofroutines for use in your own programs. 

3 SOFTWARE PROGRAMS 
• Routines and ideas for your own programs. (Menus, games, music, etc.) 
• User-defined graphics creation program. 
• Superb full colour drawing program as illustrated intheseactual 

screen photographs. 

Send cheque or P.O. for £29.00 to: Dept. SA1 

DATAPEN MICROTECHNOLOGY LIMITED, 
Kingsclere Road, OVERTON, Hants. RG25 3JB 0256770488 
or ask at your local computer shop. Send S.A.E. fordetails. 
Lightpens and software are also available for BBC B, Dragon, CBM-64 and VIC-20. 

SPECTRUM 
PROGRAMMABLE 

JOYSTICK INTERFACE 

— PLUS SOUND 
(Normally a £10 Add on) 

from Rainbow Electronics 
* The keyboard is NOT disabled when using the Joystick, 

* You can have a Through Port - See Below. 

PROGRAMMABLE — Allows any joystick position to represent any key - 
without wires, or leads, or tapes! 

AMPLIFIED SOUND — Internal micro-chip amplifier boosts Spectrum's 
beep with simple connection to ear or mic socket. 

EASY TO USE — All joystick positions are programmed simply by 
selecting joystick position, pushing desired key on 
spectrum, releasing joystick, and then the key. 

ADAPTABLE — Accepts diagonal positions. 

ONLY £24 
Extra for 
Through Port £3 
plus £1 p&p. 

Send Cheque or P.O. to: Rainbow Electronics 

Glebe House South Leigh Witney Oxfordshire OX8 6XJ 
Tel. Witney (0993) 5432 
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ADVERTISERS INDEX 
A 
Adwell C 
Artie Computing 
Astrocalc 

120 
103 
46 

Jessop Micro Electronics 
JP Magnetics 

L 

53 
70 

K 
Ram 
Rainbow Software 
Romantic Robot 
Rose Software 

54 
13 
58 
58 

Llawton Ltd 29 Rose Software 91 
B Legend 4/5 Runesoft 30 

Bargain Software 105 Level 9 35 
Brain Box 22 London Micro 23 
Bridge Software 37 S 
Brittania Software 92 M Salmon 19 

\ Martech 74 SCI (UK) 110 
\ 

Master Trnics 88 Screenscene 19 
C 

7/105 
Mayfair Micros 63 Skyware 7 

Cambridge Computer Meow Micros 70 Selec Software 64 
Campbell Systems 93 MFM Data Services 64 SMT Rotronics 48/81 
Compusound 22 MC Lothlonain 70 Software Farm 90 
Currah 17 Micro Gen 39 Software Supermarket 69 
Custom Cases 84 Micro General 6 Stack Computers 84/55 

Micro Mania OBC 
Micro Vitec 56 

D 
13 

Micro Sphere 92 T 
Data Pen Monitor 28 Tasman 100 
Data Plus 43 The Microworkshop 58 
Dream Software 28 N Thethford 19 
Duckworth 89 Namal Associates 71 Thumall Electronics 106 

National Extension College 64 TRT 93 
National Software Library 7 Trident 120 

E 
Eprom 11 

NTD Software 46 Trojan 64 

r 

O 
Oasis 67 U r 

Fantasy 
Filesixty 

80 
76 

Opus 
Orion Data 
Orwin Software 

14 
68 
93 

UBIK 

y 

50 

H P Vu Ucan 109 
Hare soft OBC Page Computing 22 
Highsoft 41 Picturesque 50 

W Pinnacle Electronics 2 
Pitman Books 37 W.D. Software 102 

I Protek Computing IFC Widget 55 
Inmac 47 Professional Magnetics 46 William Stuart 11 

COMPUTER 
GOODIES... 
REF NO RRP 

01 5V4" DATALIFE SS/DD 
DISCS (TWIN PACK) 

02 TDK PERSONAL 
COMPUTER CASSETTES 
PC 15 (5 PACK) 
REXEL DATA CASSETTE 
BINDER (stores up to 6 
cassettes 

03 3.45 

04 REXEL 5V4" LIBRARY 
CASE (stores 10 discs) 

3.49 

05 REXEL MINI DISC 30 
(stores 30 discs) 
REXEL PROGRAMMERS 
FLOWCHART TEMPLATE 

6.35 

06 1.45 

OUR 
PRICE 
5.45 

4.95 

2.95 

2.95 

5.25 

1.25 

REF NO 
07 

08 

09 

10 

REXEL HOME COMPUTER STARTER KIT 
Contains 1 Cassette tape and cleaning solution, 1 Cassette Binder, 
1 Programmers Pad with pencil, 1 Programmers Template. 
REXTEL DATA CASSETTE MAINTENANCE KIT 
Contains 1 Cassete Demagnetiser, 50ml Cassette head cleaning solution, 
100ml VDU Screen cleaning solution, 100ml keyboard cleaning solution, 
6 Anti Static lint free cloths, 25 Absorbent non-abrasive cleaning cloths, 
4 Foam cleaning wands, 1 Dust blower 
REXEL HOME COMPUTER MAINTENANCE CASE 
As ref. 08 but supplied in very strong transit case which doubles as briefcase 
REXEL 5V4" DISC DRIVE MAINTENANCE KIT 
Contains 50ml Diskette cleaning solution, 1x5V4" cleaning Diskette, 
100ml Screen cleaning solution, 100ml Keyboard cleaning solution, 6 Anti 
static unit free cloths, 25 Absorbent non-abrasive cleaning cloths, 
4 Foam cleaning wands, 1 Dust blower 

11.50 

17.25 

24.10 

17.99 

9.75 

14.95 

19.95 

15.25 

WE CAN SUPPLY A WIDER RANGE OF PRODUCTS, FOR FURTHER DETAILS PLEASE RING OR WRITE 

ORDER FORM 
QUANTITY. 

★ ORDER NOW ★ 
OUR PRICES 

INCLUDES 
P&P 
and 
VAT 

REF NO AMOUNT (£) 

120 

DELIVER TO: 
NAME. 
ADDRESS. 

SEND CHEQUE/POSTAL ORDER TO: 

TOTAL AMOUNT £ 

POSTCODE. 

ADWELL COMPUTER SERVICES 
PINE LODGE, YARCOMBE, HONITON, DEVON EX14 9LR TEL: 040486 363 

MICRO 
COMPUTER 

REPAIRS 
SINCLAIR SPECTRUMS 

COMMODORE and BBC's 
REPAIRS 

SEND YOUR FAULTY 
COMPUTER WITH DETAILS OF 

FAULTS TO 
TRIDENT ENTERPRISES LTD 

37, LINDEN HOUSE 
COMMON ROAD 

LANGLEY 
SLOUGH BERKS SL3 8TT 
TELEPHONE (0753) 48785. 

WE ALSO DO UPGRADES AND 

FIELD SERVICE 

TELEPHONE FOR DETAILS 

SINCLAIR ANSWERS 



KOSMIC KANGA,a multi-screen, amazing, arcade standard original action game 

Featuring superbly animated graphics and packed full of arcade features. 

Help KANGAfind his space ship so he can return home to his planet. 
Leap about buildings, trees, clouds etc., pick up bonuses and throw boxing 
gloves at the enemies. 

Keyboard or most joystick. 48K SPECTRUM 

Tutankhamun Invasion Force 
ONLY £5.95 EACH 
Available from most good software retailers, 

If your local software retailer is out of stock, send 

cheque/P.0. to Micromania, 14 Lower Hill Rd., 

Epsom, Surrey, KT19 8LT., and we will send your 

order by first class post free. 

48K Spectrum 16K/48K Spectrum 


